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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ywyeObHomy npenmery "buosoruss" (mamee - Ouonorus) Ha
ypOBHE cpeaHero olmiero oOpa3oBaHus paszpaboTana Ha ocHoBe denepambHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 ob6pazoBanuu B Poccuiickoit denepanuny,
dI'OC COO, Konnenmuu mpenogaBaHus ydeOHOro mpeamera «buojorus» u
OCHOBHBIX MOJIOXEHHUH (enepanbHoit paboueil mporpaMMbl BOCITUTAHHUSL.

VYueOusiii npeamer «buonorusi» yray6nénnoro ypoBHs usyuenus (10-11
KJIACChI) SIBJSIETCS OJHUM W3 KOMITIOHEHTOB MpeaMeTHOM obiactu «EcTecTBeHHO-
HayuyHbeie TnpeameTe». CorjacHo mnojoxkeHusiMm DOI'OC COO npodunbHbIE
y4eOHbIE MPEeIMEThl, U3yyaeMble Ha YIIIyOJIEHHOM YpPOBHE, SIBJISIFOTCS CIIOCOOOM
nuddepennman  00ydeHUsT HAa YPOBHE CpeaHero oOmiero oOpa3oBaHUsl U
MPU3BaHbl O0ECIEYUTh MPEEMCTBEHHOCTh MEXAY OCHOBHBIM OOIIMM, CPEIHUM
o01mMM, cpeHUM MpodecCHOHANBHBIM U BBICIIUM O00pa3zoBaHueM. B To ke Bpems
KOKIBIM M3 HJTUX Y4YEOHBIX TIPEIMETOB JOJKEH OBbITh OpPUEHTUPOBAH Ha
IPUOPUTETHOE PEIIEHUE 00pa30BATENbHBIX, BOCIUTATEIBHBIX W PA3BUBAIOIIMX
3a/lay, CBSI3aHHBIX C NpodopHeHTalel O0ydYalIMUXCi W CTUMYJIHPOBAHUEM
MHTEpeca K KOHKPETHOM 00JIaCTW HAy4YHOTO 3HAHUS, CBSI3AHHOIO C OMOJIOTHEH,
MEJUITUHOM, SKOJIOTUEH, TICUXO0JIOTHEH, CIOPTOM WJIM BOEHHBIM JIETIOM.

[Iporpamma mo ydeOHOMy mpeamery "buosorus" na€t mpencTaBieHHE O
Heau M 3ajadax M3ydyeHus ydeOHoro mpeamera «buosorus» Ha yriryOJIE€HHOM
YpOBHE, omNpeneiseT o0sa3aTeabHoe (MHBapUAHTHOE) MPEIMETHOE COJIEPIKAHUE, €TO
CTPYKTYpUpPOBAaHHME [0 pa3denamM M TeMaM, paclpeiesieHue M0 Kiaccam,
PEKOMEH/IyeT TMOCEA0BATEIbHOCTh U3YYEHUS Y4eOHOro marepuaia ¢ y4EToM
MEXIPEIMETHBIX M BHYTPHUIIPEAMETHBIX CBS3€H, JIOTMKA Y4eOHOro Impoiiecca,
BO3pPACTHBIX OcoOeHHocTel oOyvatouuxcs. B mporpamme mno Ouosoruu
peanu3oBaH MPUHLHUI NPEEMCTBEHHOCTH C HM3yY€HHEM OHOJIOTMM Ha YPOBHE
OCHOBHOTO  o0miero oOpa3zoBanusi, Onaromaps 4YeMy IPOCMATPUBACTCS
HAIMpaBJICHHOCTh HA  TMOCJEAYyIONIee pa3BUTHE OWOJOTHYECKUX  3HAHUM,
OPUEHTUPOBAHHBIX Ha (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHUPOBO33PEHUS,
HKOJIOTHYECKOTO MBIILIEHUS, MPEACTABICHUM O 3J0pOBOM o00pa3e XU3HM, Ha
BOCIUTAaHUE OEpPEKHOr0 OTHOIICHUS K OKpyKaromeu mnpupoaHoi cpeae. B
nporpaMme 1o OWOJIOTHMH Tak)Ke IMOKa3aHbl BO3MOXKHOCTH Y4e€OHOTO TpenMeTra
«buonorusiy B peanuzamuu  TpeboBanuit A®I'OC COO k [MWIAHUPYEMBIM
JUYHOCTHBIM, METANPEIMETHbIM W MPEIMETHBIM pe3yjibTaTaM OOy4YeHUS U B
(GOpMHpPOBaHMM OCHOBHBIX BHJOB YYEOHO-TIO3HABATENbHOU  JIEATEILHOCTH
oOyJarolmmxcsa MO OCBOCHUIO COJAEpKAaHMUS OMOJOrHYecKoro oOpa3oBaHHs Ha
YPOBHE CpeaHero o0Iero oopa3oBaHus.

VYuebnsiii mpeameT «buosnorus» Ha ypoBHE CpeaHEro o0Iero oopa3oBaHuUs
3aBepliIaeT OHOJIOTHUYECKOe O00Opa3oBaHME B IWIKOJIE W OPUEHTHUPOBAH Ha



pacuimperyue U yriayOsieHne 3HaHui oOydaroluxcsl O KMBOW MPHUPOJE, OCHOBAX
MOJICKYJISIPHOM M KJIETOYHOM OMOJOTHH, SMOPHOJIOTHM M OHOJOTHH Pa3BUTHS,
TeHETUKH, CEICKINH, OMOTEXHOJIOTHH, SBOJIIOIIMOHHOTO YUEHHUS U KOJIOTUH.

N3yuyenue yueOHoro mpeamera «buonorus» Ha yriayOJE€HHOM YpOBHE
OPUEHTUPOBAHO Ha MOATOTOBKY OOYYAlOIIMXCS K IMOCHEAYIOLEMY MOJIYYEHHUIO
Ononornueckoro  oOpa3oBaHHMs B By3aX W OpraHu3alUsAX  CPEAHETO
npogeccuonanbHOro oopazoBanus. OCHOBY €ro COJepKaHUsl COCTABIISIET CUCTEMa
OMOJIOTUYECKUX  3HAHUM, TMOJYYEHHBIX TMNpPU HU3YYEHHH  OO0ydaro HMMUCS
COOTBETCTBYIOIIUX CHUCTEMATHUYECKHX pPa3zesioB OMOJOTMU HA YPOBHE OCHOBHOI'O
obmrero obpazoBanus, B 10—11 kiaccax 3TH 3HaHUA TOJy4aroT pa3BuTHE. Tak,
paclIMpeHbl W YIIIyOJIeHbl OHOJIOTMYECKHE 3HAHUS O PACTEHUSX, >KMBOTHBIX,
rpubax, OakTepusx, OpraHU3Me YeJIOBEKa, OONIMX 3aKOHOMEPHOCTAX KHU3HH,
JOTIOJTHUTEJIHHO BKJIFOYEHBI OMOJIOTMUECKHUE CBEICHUS MPUKIIATHOTO U TTIOUCKOBOTO
XapakTepa, KOTOPbIE MOKHO HCIOJIb30BaTh KaK OPUEHTHUPHI JJIS MOCIEAYIOLIEro
BbIOOpa mpodeccuu. Bo3mokHa Takke MHTErpanus OMOJOTMYECKHX 3HAHUM C
COOTBETCTBYIOIIMMH 3HAHUAMH, MOJYYEHHBIMU OOYYaIOIIUMHUCS TPH H3YYECHHH
(GU3UKU, XUMHH, Teorpaduu 1 MaTEMATHKU.

CrpykTypa mnporpammsl 1o ydeOHOMY mnpeamety "buonorus" otpaxkaer
CUCTEMHO-YPOBHEBBI U 3BOJIOLUOHHBIM TMOAXOABI K H3YyUYEHUIO OHOJOTHH.
CoryacHO UM, U3y4arOTCsl CBOMCTBA U 3aKOHOMEPHOCTH, X apaKTEPHbIE JJISl )KUBBIX
CUCTEM Pa3HOT'0 YPOBHsI OpraHU3alliy, SBOJIIOLUMUHA OPTraHUYECKOro MUpa Ha 3emiie,
COXpaHEHHUsi OMOJOrMYecKoro pasHooOpasus IutaHetel. Tak, B 10 kmacce
U3y4aloTCs OCHOBBI MOJIEKYJISIPHOM M KJIETOYHOM OHOJIOTMH, 3MOPHOJOTHM U
OMOJNIOrMM Pa3BUTHUS, TEHETUKU U CEJEKUUH, OMOTEXHOJOTMH U CHUHTETUYECKOU
OMOJIOTMH, aKTyaIM3UPYIOTCS 3HAHUA OOydYaromuxcsi Mo OOTaHWKE, 300JI0THH,
aHatomuu, (usmonornn uyenoeka. B 11 kmacce u3ydaroTcs 3BOJIOIMOHHOE
y4eHHE, OCHOBBI 3KOJIOTHHU U yUeHHE 0 Ornocdepe.

VYuebnpiii mnpeamer «buonorus»  Tpu3BaH  00ECHEYUTh  OCBOCHUE
O0Oy4aroIMMHUCS OMOJIOTUYECKUX TEOPUI U 3aKOHOB, UJIEH, MPUHILIMIIOB U TIPABUII,
JIeXKAIUX B OCHOBE COBPEMEHHOW €CTECTBEHHO-HAYYHOM KapTHUHBI MUPA, 3HAHUU O
CTPOEHUHU, MHOrooOpa3uu MU OCOOCHHOCTSIX KJIETKH, OpraHUu3Ma, MOMYJIALNH,
OMOIIEHO3a, SKOCUCTEMBI, O BBIJAIOIIUXCS HAYYHBIX JTOCTH)KEHUSIX, COBPEMEHHBIX
UCCIIEIOBAaHUSX B OMOJIOTHH, MPUKIAIHBIX acleKkTax Onosornyeckux 3HaHui. s
pPa3BUTUS U TOAJEPKAHUS HMHTEpeca OO0yyarolmuxcsi K OWOJOrMu Hapsay co
3HAYUTEIBHBIM O0OBEMOM TEOPETUUYECKOTO Marepuaia B COAECPNKAHUU MPOrPaAMMBbI
1o OMOJIOTMH MPEAYCMOTPEHO 3HAKOMCTBO C MCTOPHUEN CTAHOBJICHUS U Pa3BUTHS
TOM WM MHOM oOJacTh OHOJOTHH, BKJIAJOM OTEYECTBEHHBIX U 3apyOeKHBIX
YU€HBIX B pPelICHUE BaKHEHIIIMX OMOJIOTMYECKUX U SKOJIOTMYECKUX MPOOIIeM.



Lenb n3yuenus: yueOHoro npeamera «buonorus» Ha yriayO0i€HHOM ypOBHE —
OBIAJICHHUE  OOYYAalOIIMMHCS  3HAHUSMH O  CTPYKTYPHO-(PYHKIIMOHAIbHOMN
OpraHM3allMd >KUBBIX CHCTEM PAa3HOrO0 paHra u MpHOOpEeTeHHEe yMEHUU
UCIOJIb30BaTh ATH 3HAHUS B (POPMUPOBAHUU MHTEpeEca K OINpeneiI€HHON o0aacTu
npo(eCCUOHATIBHONW NI€ATEIbHOCTH, CBA3aHHOM € OMOJNOrMEW, MM K BbIOODY
y4eOHOTr0 3aBeICHUS JIsl IPOJIOJKEHUSI OMOJIOTHYECKOT0 00pa30BaHMUs.

Jloctmkenne 1enu U3ydeHus ydyeOHoro mpeamera «buomorus» Ha
yIiIyOJIEHHOM YpOBHE 00€CIIEUMBAETCS PEILICHUEM CIIEAYIONINX 3a/1a4:

OCBOEHHE O00YYAIOIIMMHUCA CHUCTEMbI OMOJIOTMYECKUX 3HAaHWM: 00 OCHOBHBIX
OMOJIOTMUYECKUX TEOPHSIX, KOHLENIUAX, TMI0TEe3aX, 3aKOHaX, 3aKOHOMEPHOCTSIX U
npaBuiIax, COCTABISIOIIUX COBPEMEHHYIO €CTECTBEHHO-HAYUYHYIO KapTHUHY MHPA; O
CTPOCHHHM, MHOTO00pa3ud U OCOOEHHOCTSX OHMOJIOTMYECKUX CUCTEM (KJEeTKa,
OpraHu3M, MOMYJIALMS, BU, OMOreoLeHo03, Onocdepa); 0 BbIIAIOIIUXCS OTKPBITUAX
Y COBPEMEHHBIX MCCIIEI0BAHUAX B OMOJIOTUY;

O3HAKOMJICHHE OOYYalOMMXCsS C METOJaMU TIO3HAHUSA KUBOW TPHUPOJIBI:
UCCJIEIOBATEILCKUMU  METOJaMU  OHMOJIOTMYECKMX HayK (MOJIEKYJSIpHOU U
KJIETOYHOM OHOJIOTMH, HMOPUOJIOTMM UM OWOJOTMU pPAa3BUTUA, TEHETUKU U
CEeJIEKIIMYM, OHOTEXHOJOTMM U CHUHTETMYECKOH OHOJOruM, NaJIeOHTOJIOIHH,
9KOJIOTUH);  METOJaMH  CaMOCTOSITENIbHOTO  MPOBEACHUS  OHMOJIOTUYECKUX
UCCleNoBaHU B jabopaTopum W B Ipupoje (HaOIoAeHUEe, H3MEPEHHUE,
OKCIIEPUMEHT, MOJICIMPOBAHNUE);

OBJIaJicHNEe  OOy4YaloIUMUCS  YMEHHUSIMH: CaMOCTOSITEIbHO  HAaXOAMTb,
aHaJIM3UPOBATh U HCIIOJIb30BAaTh OMOJIOTMYECKYI0 HH(OPMALMIO; IOJIb30BATHCA
OMOJOTUYECKON TEPMUHOJIOTHEH W CHUMBOJIMKOM; YCTaHABIMBATh CBSI3b MEXKIY
pa3BUTHEM OHOJOTHH ¥ COLUATBHO-JKOHOMHUYECKUMU U  OSKOJIOTHUYECKUMU
npo0jemMaMu 4YeJOBEYECTBa; OLEHMBATH IOCIEACTBUS CBOEH NEATEIBbHOCTH IO
OTHOILIEHUIO K OKpY)Kalolled MNPUPOAHON cpelle, COOCTBEHHOMY 3/I0pPOBBIO U
3MI0POBBIO0  OKPYXAIOIIUX JIIOJIEH; OOOCHOBBIBATH U  COOJIOATh  MEpPHI
npouiIakTUKM MHPEKIHMOHHBIX 3a00JIeBaHUM, MpaBUjia MOBEICHUS B NPUPOAE U
oOecrieyeHusi 0€30MACHOCTU COOCTBEHHOM KU3HENEATEIbHOCTH B YpPE3BbIYAMHBIX
CUTyallUsiX TMPUPOJAHOTO M  TEXHOTEHHOTO  XapaKTepa, XapaKTepus30BaTh
COBpEMEHHbIEC HAyYHbIE€ OTKPBITHSI B 00JIaCTH OMOJIOTHH;

pa3BUTHE Y 00yYaIOUINXCS UHTEIJIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
B TPOIECCE 3HAKOMCTBA C BBIJAIOIIMMHUCA OTKPBHITUSIMH W COBPEMEHHBIMU
UCCJIEIOBAHUSIMU B OMOJIOTHMH, PELIAEMBIMH €10 MpoOJjeMaMu, METOAOJOTuen
OMOJIOrMYECKOTO UCCIIEIOBAHMUS, IPOBEICHHUS HKCIIEPUMEHTAIbHbBIX
UCCIJIEIOBAaHUM, pelIeHUs] OMOJIOTHYECKUX 3a]1a4, MOJICTUPOBAHUS OMOJIOTUYECKUX
00BEKTOB U MPOIIECCOB;



BOCIHTaHUE Yy OOyUYaOIUXCsl [IEHHOCTHOTO OTHOILIEHUS K KMBOW MPUPOJE B
IIEJIOM U K OTJENbHBIM €€ 00beKTaM U SIBICHUAM; (POPMUPOBAHUE IKOJIOTHMUECKOI,
TeHETUYECKOM TIpaMOTHOCTH, OOIIEH KyJIbTypbl TIOBEIEHUS B TPHUPOJE;
WHTErpallii €CTECTBEHHO-HAYUHbIX 3HAHUMU;

npuoOpeTeHre  OO0ydYaloIMUMHCS  KOMIETEHTHOCTH B PAIlMOHAIBHOM
IPUPOAOIIONB30BaHNN (COOMIOEHUE MpPaBWJI MOBEACHUS B MPUPOJE, OXPaHbI
BUJIOB, SKOCHCTEM, Onochepsl), COXpaHEHHMH COOCTBEHHOTO 370POBbSI U 3/I0POBbS
OKpYXKaroIux Jrojed  (coOmomeHuss Mep NpodUIaKTUKU — 3a00JIE€BaHMM,
oOecrieyeHue O€30MACHOCTU KU3ZHENEATEIbHOCTH B YpPE3BbIUAMHBIX CUTYaIUsX
OPUPOAHOTO M  TEXHOTEHHOTO XapakTepa) Ha OCHOBE HCIOJIb30BaHUS
OMOJOTMYECKUX 3HAHUN U YMEHHI B IOBCETHEBHOM KU3HH;

CO3JaHME€  YCIOBMM Uil  OCO3HAaHHOTO  BbIOOpa  oOydarouuMmucs
WHIUBUTyaJIbHON o0OpazoBarenbHOI TPAeKTOPUH, CIocoOCTBYIOIIEH
nocJyieayronemMy mnpodeccHoHaTbHOMY CaMOOIPEACICHNUI0, B COOTBETCTBUU C
WH/IMBHUIYAJIbHBIMH HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO111ee YnCI0 YacoB, OTBEJICHHBIX HA M3y4Y€HUE OMOJIOTMU HA YIiyOJEHHOM
YpOBHE CpemHero ooimiero oopasoBaHus, coctapiser 204 gaca: B 10 ximacce — 102
yaca (3 yaca B Hezieno), B 11 kiracce — 102 gaca (3 yaca B Henedio).

OT6op OpraHu3aIlMOHHBIX (OPM, METOJOB U CPEJCTB OOYUYCHHUS OHOJOTHH
OCYIIIECTBISIETCS C y4E€TOM Creuu(UKH €ro CoJep’KaHusl W HAIMpPaBICHHOCTH Ha
IpOAODKeHHE OuolorhYeckoro oOpa3oBaHHMs B OPraHM3AIMAX — CPEAHETO
1po(heCcCHOHATIBLHOTO U BBICILIEr0 00pa30BaHMs.

O0s13aTeTBPHBIM YCIIOBUEM TTPU O0OYYEHHH OMOJIOTUU Ha yriayOJI&EHHOM YPOBHE
SBJIIETCSl IIPOBEJCHHUE JITAOOPATOPHBIX U IMpakTU4eckux padoT. Takke yuyacTue
00y4arolmxcs B BHITOJHEHUH MPOEKTHBIX M Y4eOHO-HCCIIENOBATENLCKUX PadoT,
TEMaTHKa KOTOPBIX  OTpEAeNseTcs YYUTEeNeM Ha OCHOBE HMMEIOIIUXCS
MaTepUaIbHO-TEXHUYECKUX PECYPCOB U MECTHBIX IPUPOIHBIX YCIOBHIA.



COJAEPXXAHUME OBYUYEHUA
10 KJIACC

ConepxaHue mporpamMMbl, BBIJIEIEHHOE KVYPCUBOM, HE BXOAUT B MPOBEPKY
rocyJapcTBeHHOM utoroBoit arrecrauuu (I'MA).

Tema 1. buoJsiorusi Kak HayKa

CoBpeMmeHHasi 6uoJyiorusi — KOMIUIEKCHasi Hayka. KpaTkast ucTopusi pa3Butus
Ouosiornu.  buonornueckue HaykM M HM3y4aeMble ~UMH  MPOOJIEMBI.
dyHnamMeHTalbHbIe, NPUKIAAHBIE U TIOMCKOBBIE HAYYHBIE KCCIIEIOBaHUSI B
OMOJIOTHH.

3HadeHue OMOJIOTUU B (POPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYyUYHON
kaptuasl mupa. [lpodeccun, cBszanHble ¢ Ouosiorued. 3HaueHue OMOJOTHM B
MIPAKTUYECKON JAEATEIIbHOCTH YEJIOBEKA: MEIMIMHE, CEJIIbCKOM XO3SIMCTBE,
MPOMBIILJICHHOCTH, OXPAaHE MPUPOJIBI.

JdeMmoHcTpanuu

[Toptpetsi: Apucrotens, Teodpact, K. Jlunneii, XK. b. Jlamapk, Y. [JapsuH,
VY. I'apseii, I'. Mennens, B. U. Bepuanckuii, . I1. 11aBnos, 1. 1. Meunukos, H.
. Basunos, H. B. Tumodeer-Pecosckuit, JIxx. Yorcon, ®@. Kpuk, /1. K. benses.

Tabmuupbl 1 cxembl: «CBsi3b OMOJOTMM C JAPYTMMH HaykamMmy», «Cucrema
OMOJIOTUYECKUX HAYKY.

Tema 2. 7KuBble cucTEMbI U MX U3Y4YeHHE

JKuBble cuCTEMBI Kak MpeaMer u3yudeHus Ouosorur. CBONCTBa >KHUBBIX
CUCTEM: €IMHCTBO XHWMHYECKOTO COCTaBa, JIUCKPETHOCTh M LEJIOCTHOCT,
CJIO)KHOCTh M YHOPSIOYEHHOCTh CTPYKTYPBI, OTKPBITOCTh, CaMOOpPraHHU3allus,
CaMOBOCIIPOU3BECHUE, PA3APAXKUMOCTh, N3MEHYMBOCTD, POCT U Pa3BUTHE.

YpoBHM oOpraHu3alydM SKUBBIX CHCTEM: MOJEKYJSPHBIM, KIECTOYHBIN,
TKaHEBBIM, OpTraHU3MEHHBIM, MOMYJISIHUOHHO -BUI0BOM, AKOCHCTEMHBIN
(buoreonenotuyeckuii), Ouocdepnsiii. Ilpoiecchl, MNPOUCXOASAINIME B KHUBBIX
cuctemax. OCHOBHbBIE TpU3HAKU XUBOTr0. JKM3HB Kak (opMma CyIeCTBOBAHUS
Marepun. Hayku, nzyyaroiine >KuBble€ CUCTEMBI HA Pa3HbIX YPOBHAX OpraHU3allhH.

N3yuenne kuBbIX cucTeM. MeTtoapl Ouonornueckoil Hayku. HabGmroneHwue,
M3MEpPEHUE, IKCIIEPUMEHT, CUCTEMAaTU3alus, MeTaananus. [lonsiTue o 3aBuCUMOi 1
He3aBUCUMOW TniepemeHHOU. [IlnanumpoBanme oskcnepumenta. IlocraHoBka wu
npoBepka rumnote3. HyneBas runotes3a. [lonstre BrIOOpKM U €€ JOCTOBEPHOCTb.
Pa3bpoc B Oumonornueckux mgaHHbIX. OIIEHKA JTOCTOBEPHOCTH TOTYyYEHHBIX
pe3ynpraroB. [IpUunMHBI UCKaKEHUS pPE3yNbTAaTOB JKcrnepumeHTa. lloHsThe
CTaTUCTUYECKOTO TECTA.

JdemoHcTpanuu



Tabmumsl u cxembl: «OCHOBHBIE TpHU3HAKU KHU3HWY, «buomornyeckue
cuctemMbl», «CBOICTBAa >KMBOM Marepum», «YPOBHH OpraHu3ali >KABOU
npupoas», «CTpoeHHe KUBOTHOW KIETKW», «TKaHH >KUBOTHBIX», «CHUCTEMBI
OpraHOB YeJIOBEYECKOro opranusMay, «buoreonenos», «buochepa», «Metosl
W3YUYEHHUSI )KUBON TIPUPOIBI.

O6opynoBaHnue:  J1abopaTopHoe  00OpyAOBaHUE I MPOBEJCHUS
HaAOJI0ICHU, N3MEPEHHI, SKCIIEPUMEHTOB.

IIpakTnueckas padora «lcnosb30BaHWE pPa3IUYHBIX METOAOB IIpU
W3YUYEHUH JKUBBIX CUCTEM.

Tema 3. BuoJiorus KJIeTKu

Knetka — CTpyKTypHO-QYHKIMOHAJIbHAs e€AWHHUIA KUBOro. Mcropus
oTKpbITUs KieTkH. Pabotel P. I'yka, A. JleBenryka. Kiierounas teopus (T. I1IBaHH,
M. Mneiinen, P. BupxoB). OCHOBHBbIE MOJOKEHHUS COBPEMEHHOM KIIETOYHOU
TEOPUH.

Metoasl  MOJIEKYJSIPHOM M KJIETOYHOM  OMOJIOTMHM:  MHUKPOCKOMUS,
xpoMarorpadusi, 3meKTpodope3, METOJ MEUYEHbIX aToOMOB, AU depeHunanbsHoe
LHEHTPU(PYTUPOBAHUE, KYJIbTUBUPOBAHUE KIETOK. H3yuenue @duKcupo8anHvix
K1emok. DNEeKTpoHHass Mukpockonusi. Kougoranvnas muxpockonus. Bumanvnoe
(npudicusHenHoe) uzyuenue Kiemox.

JdemoHcTpanumn

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. IIneinen, P. Bupxos, K. M.
bap.

Tabmuubl u cxembl: «CBETOBOM MHUKPOCKOID», «DJIEKTPOHHBIA MUKPOCKOI,
«HMcTopus pa3BUTHSA METOA0B MUKPOCKOIIUNY.

OOopyioBaHHE: CBETOBOW MHMKPOCKOI, MHUKpPOIPENaparbl pPAaCTUTENbHBIX,
YKUBOTHBIX U OAKTEPHATbHBIX KIJIETOK.

IIpakTuyeckas padora «/3yueHue METOJIOB KJIETOYHON OHOJIOTHH
(xpomarorpadus, snexrtpodopes, muddepeHnraNIbLHOS MEHTPpUPYTHPOBAHKE,
[TLIP)».

Tema 4. Xumuveckasi OpraHu3anusi KJIeTKU

XUMHYECKHN COCTaB KJIETKUA. Makpo-, MUKpPO- U YJIbTPAMHUKPOIIEMEHTHI.
Boma u €€ ponb Kak pacTBOpUTENS, pEareHTa, y4acTHE B CTPYKTYPUPOBAHHUU
KJIETKH, TEIUIOperysiiuuu. MuHepaibHble BEIIECTBA KIETKU, UX OHOJOrHYecKas
poJib. PosIb KATHOHOB M AaHHOHOB B KJIETKE.

Opranuyeckue BelIECTBA KIETKU. buonorndeckne mnojauMepsl. benku.
AMMHOKHCIIOTHBIN cocTaB 0enkoB. CTpyKTyphl OelKoBOW MOJeKysbl. [lepBuunas
CTpyKTypa Oenka, THenTuaHas CBs3b. BTopuuHas, TpeTUyHas, YeTBEPTUUHAS
cTpykTyphl. [enatypauus. CpoiictBa ©OenkoB. Knaccudukanus  Oenkos.
buonornyeckue Gpynkunu 0eiakoB. IIpuonsi.



YrieBoasl. MoHOCaxapuabl, TUCaXapu/bl, OJUTOCaXapUAbl U MOJIHCAXAPU/IbI.
OO0mwmii TUTaH  CTpOeHHUS W (PU3UKO-XUMUYECKHE CBOMCTBA  YTJIEBOJIOB.
buonornyeckue GpyHKIMH yTIIeBOIOB.

Jlununer. ['uapodunbHO-THApOGOOHBIE CBOMCTBA. Kiaccudukarus JIUmumaoB.
Tpurmuuepunsl, Gocomunuabl, BOCKU, CTepouibl. buonormueckue GyHKIUU
aunuoB. OO1Me CBOKWCTBAa OMOJIOTHYECKIX MEMOpAH — TEKY4YeCTh, CIIOCOOHOCTH K
CaMO3aMBbIKaHUIO, TTOJIYITPOHUIIAEMOCTb.

Hykneunossie kucnotel. JJHK m PHK. CtpoeHue HYKIEHMHOBBIX KHCIIOT.
Hyxneorunpl. Ilpunnun kommiementapHoctu. [lpaBuno Yapradda. Crpykrypa
JAHK — nBoiinas cnupans. MecrtonaxoxaeHue u ouosnornueckue ynkiuu JJHK.
Bunel PHK. ®yukunu PHK B kitetke.

Crpoenune monekynbl AT®. Makpospruueckue cBsizu B MoJiekyne ATO.
buonornyeckue dpynkuuu AT®. BoccTaHOBIIEHHbIE TEPEHOCUYUKH, UX (HYHKIIUU B
kietke. [Jlpyeue wuyxneozuompugpocpamor (HT®D). CexenupoBanue JIHK.
Memoowl cenomuxu, mpancKpunmomMuKu, nPOmeoMuKuU.

CtpykrypHas Ouosorus: OMOXUMUYECKUE U OMOPU3NYECKUE UCCIICIOBAHUS
cocTaBa UM MPOCTPAHCTBEHHOW CTPYKTYypbl Ouomoliekyn. Mooeruposanue
CMpYKmMypsl U QYHKYUti 6UOMONEKYN U UX KOMNIIekcos. Komnvromepnoiii ouzatin u
oOpeaHu4ecKul cunmes OUOMONIEKY U UX HENPUPOOHBIX AHATIO208.

JdemoHcTpanumn

[Toptpetsr: JI. ITonunr, Jx. Yorcon, @. Kpuk, M. Yunkuuc, P. ®pankius,
®. Conrep, C. [Ipy3unep.

[unarpammer:  «PacnpeneneHne XHUMUYECKUMX JJIEMEHTOB B HEXKUBOU
npupojie», «PacrpeneneHne XuMUYECKUX 3JIEMEHTOB B JKUBOU MPUPOIEY.

Tabmuiel u cxeMmbl: «llepuoguyeckas TabnMIa XUMHUUYECKUX DIIEMEHTOBY,
«CTpoeHue MOJeKyJbl BOJbI», «BemiecTBa B coctaBe opraHu3zMoBy, «CTpoeHue
MOJIEKYJIbI  Oenikay, «CTpyKTypbl OENKOBOM MOJEKyibl», «CTpOeHHE MOJEKYI
yrieBosioBy», «CTpoeHne MOJIeKyll JunuaoB», «HyKIEeMHOBBIE KHUCIOTBI»,
«Ctpoenue monexkynsl ATD».

ObopyioBaHuE: XUMUYECKas MOCy1a 1 000py0BaHUE.

JlabopaTopHasi padora «O0GHapyxeHUE OCJIIKOB C TOMOIIbIO Kaue€CTBEHHBIX
peaKIUi».

JlabopaTtopnas  paGora  «MccienmoBaHue — HYKJIEHMHOBBIX  KHCIIOT,
BBIJICJICHHBIX U3 KJIETOK PA3JIMYHBIX OPTaHU3MOB).

Tema 5. CrpoeHue n pyHKIMHU KICTKH

Tumbel KJIETOK: JyKapuoTHYecKass W mpokapuotudeckas. CTpyKTypHO-
byHKIIMOHATBHBIC 00Pa30BaHUSI KIICTKH.



CtpoeHure nMpokapuoTHYeCKOr KieTku. Kilerounas creHka OakTepuid U apxen.
Oco0eHHOCTH CTpOEHHsSI TeTepoTpodHON H aBTOTPO(HON MPOKAPHOTUUECKHUX
KJIETOK. MECTO 1 poJib IPOKapHUOT B OMOLIEHO3AX.

Crpoenue u (GyHKIHOHUPOBAHKE YKapUOTUYECKON KJIETKU.
[lnazmatuueckass wmemOpana (tuazmaiemma).  CTpyKTypa —IJIa3MaTHUYECKOU
MeMOpaHnbl. TpaHCHOPT BEIECTB 4epe3 IUIa3MaTHUYECKyI0 MeMOpaHy: MMacCHBHBIN
(muddysusa, obneru€éHHas auddysus), aKTUBHBIM (TEPBUYHBIA M BTOPUYHBIN
aKTUBHBIN TpaHcropT). Ilomynponuriaemocts MemOpanbl. PaGora HaTpwmii-
KaJIMEBOT'0 Hacoca. DHAOLMTO3: MUHOUUTO3, (daronuTo3. Jk3o01uTo3. Kierounas
creHka. CTpykTypa U (yHKIHUH KIETOYHOU CTEHKH pacTEHUM, TpUOOB.

[Huromna3ma. [{uto3omns. Llutockener. JIBrxkeHnue nuronnasmel. OpraHouIbl
kieTkd. OJIHOMEMOpaHHbIE OpPraHoOWAbl KIETKH: 3HIOIUIa3MaTUYECKas CETh
(BIIC), anmapat ['onblKu, JTU30COMBI, UX CTpoeHHEe M (QyHKIHMH. B3auMocBs3b
OJTHOMEMOpPAHHBIX OpPraHouA0B KieTKkU. CTpoeHHEe TpaHyJSIpHOTO PETUKYIyMa.
Mexanusm nanpasnenus oenxos ¢ IIIC. CuHte3 pacTBOpUMBIX OeynkoB. CUHTE3
KJIETOUYHbIX ~ MeMOpaH. [maakuii  (arpaHyJsiipHbI)  3HAOIIA3MATUYECKHM
petukyinyM. CekpetopHass QpyHkuus anmnapata ['onsmxu. Moouguxkayus benxos 6
annapame [onvoocu. Copmuposxa 6enkos 6 annapame Ionvoocu. Tpancmopt
BEIECTB B KJIETKE. Bakyoyn pactTuTenbHbIX KJIETOK. Kitetounsiit cok. Typrop.

[TolyaBTOHOMHBIE ~ OpPraHOWJbl  KJIETKH:  MHUTOXOHAPUM,  IUIACTU[BI.
Ilpoucxoorcoenue mumoxonopuui u niacmud. Cumouoecenes (K.C. Mepeorcrkosckuii,
JI. Mapeynuc). Ctpoenne W (QPyHKIIMM MUTOXOHApHWM W mactui. llepBudHble,
BTOPUYHBIE U  CJOXHBIE  IJIACTUABl  (OTOCHUHTE3UPYIOIIUX  JYKAPHUOT.
XJIOpOIIACTHI, XPOMOILIACTBI, JIEMKOIUIACTHI BBICIIUX PACTCHUMU.

HememOpannbie opranounbl kieTku CTpoeHue M (PyHKIUU HEMEMOpPaHHBIX
OpraHOUJIOB KJIETKH. Pubocomsl. IIpomesrcymounvle Gunamenmol.
MukpodunameHTsl. AxkmuHogvle Muxkpoguiamenmol. MBbIIEUHbIE  KIIETKU.
Axmunosvie KOMNOHEHMbl HeMbluleuHblX KiemoK. MukpoTpyoouku. KiaeTouHslii
ueHtp. CrpoeHue u JABUKEHUE KIYTHKOB M pecHUYEK. MHKpOTpyOOUKH
uuToruiasmel. Llentpuons. benku, accoyuuposanmvie ¢ MUKpoguiameHmamu u
muxpompyobouxamu. Momopnuvle benxu.

Anpo. O6onouka sipa, XpOMATHUH, KapUOIIa3Ma, SJIPBIIIKA, UX CTPOCHHUE U
byakuuu. SnepHpiii O0enkoBbI MaTpukc. lIpocTpaHCTBEHHOE PACIOJIOKEHUE
XpOMOCOM B UHTEpPazHOM sape. Iyxpomamur u eemepoxpomamut. benku
XpoMaTUHA — THUCTOHBI. /{uHamuka s0epHOU 00010uKu 6 Mmumose. AHoepHviii
Mpaucnopm.

Kiierounble BkitoueHusi. CpaBHUTENIbHAS XapAKTEPUCTHUKA KIETOK 3YKapUOT
(pacTUTEIBHOM, JKUBOTHOM, TPUOHOI).

JdemMoncTpanuu



[Toptpetsi: K.C. MepexkoBckuii, JI. Maprymnuc.

Tabmuubr u cxembl: «CTpoeHHE SYKAPUOTHUECKOW KIETKW», «CTpoeHme
JKUBOTHOW  KJeTKW», «CTpoeHne  pacTuTenbHOM  KieTku», «CTpoeHue
MHUTOXOHAPUW, «S1po», «CTpoeHne MPOKapUOTUIECKON KIETKI.

O6opyioBaHue: CBETOBOW MHKPOCKOI, MHUKpOIpENnapaThl PacTUTENbHbIX,
YKUBOTHBIX KJIETOK, MUKpOMIpenapaThl OaKTepHaIbHBIX KJIETOK.

Jlabopatopnas padora «lM3ydeHue CTpPOEHHsS KJIETOK pPa3IHMYHbIX
OpTaHU3MOBY.

IIpakTuueckas padora «/3ydeHrne cCBOMCTB KJIETOYHON MEMOpPaHBI».

JlabopaTtopnass padora «MccnenoBaHue Ia3mMoiiM3a W JAEIUIa3MoJid3a B
PACTUTENBHBIX KIETKAX).

IIpakTuyeckass  padora  «l3ydyeHue  JBWXKEHHS  LUTOIUIA3Mbl B
PaCTUTEINIbHBIX KIIETKaX».

Tema 6. O0OMeH BelecTB M NMpeBpAallieHNe JHEPTUU B KJIETKe

AccUMUNISLIUS U JUCCUMUIIALINS — JIBE€ CTOPOHBI MeTabonu3ma. Tumnbsl oOMeHa
BEILIECTB: aBTOTPO(HBIM U TeTepoTpOoPHBIN. YyacTue KUCIOpOoJa B OOMEHHBIX
nmpoleccax. OJHepreTudeckoe obOecrnedyeHue KiIeTku: npespamieHue ATD B
OoOMeHHbIX Tporeccax. DepMEHTATHBHBIM XapaKTep peakluil KIETOYHOTO
Merabonu3ma. DepMeHTBl, MX CTPOCHHE, CBOMCTBA M MEXaHU3M JIEHCTBUS.
Kodepmentsl. Otinuuus pepMEeHTOB OT HEOPraHMYECKUX KaTaiu3aTopoB. benku-
aKTUBATOPbl M OEIKU-UHTHOUTOPBI. 3aBUCUMOCTH CKOPOCTH (hEePMEHTATHUBHBIX
peakiuii OT pa3InYHbIX (HaKTOPOB.

[lepBUYHBI CHUHTE3 OpPraHUYECKUX BEUIECTB B KIeTke. {DOTOCUHTES.
AnokcuzenHbulll U oKcueeHHwlll gomocunmes y oakmepuii. Ceemocobuparowue
nueMeHmol U NUCMEHmMbl PeaKyuoHHo20 yenmpa. Ponap XJIOpOIIIaCTOB B MpOLECCE
dotocunTe3a. CBeToBas u TeMHoBas pa3el. Pomoodvixanue, Cs., Cy. u CAM-munol
gdomocunmesa. IlponyKTUBHOCTh (pOTOCHMHTE3a. BnusiHue pasnuyHbIX (PaKTOpOB
Ha CKOPOCTh (poTocuHTE3a. 3HaUCHHE (POTOCUHTESA.

XEMOCHHTES. Pa3noobOpasue OPraHU3MOB-XEMOCHUHTETUKOB:
HUTpUPUIUpPYIOIIUE OaKTepuH, MKene300aKTepun, CepoOaKTEepuu, BOJIOPOIHBIC
OakTepuu. 3HaYCHHE XEMOCUHTE3A.

AHaspoOHbie opranu3mbl. Buapl Opoxenus. [IpogykTel OpoxkeHHS M HX
WCIIOJIb30BAHUE YEJIOBEKOM. AHa’pOOHbIE MUKPOOPTaHU3MBI KaK OOBEKTHI
OMOTEXHOJOTUM U BO30YAUTENIN OOJIE3HEH.

AspoOHbIe OpraHu3MBlI. Oransl DHEPreTUYECKOIO oOMeHa.
[TogroroButenbHbIN 3TaMl. [ THKOIN3 — OECKUCIOPOIHOE PACIICIICHHE TITIOKO3HI.

buonornueckoe oKuCIEHUE, WU KIETOYHOE JbiXxaHue. Poiib MUTOXOHIpU Y B
mpolieccax Oomonorndeckoro okuciaeHus. [ukmndeckue peakiuu. OKUCTUTENHHOE
dbochopunupoBanue. Ouepeus memopannoz2o 2epadueHma npomonos. Cunmes



AT®D: paboma npomonnoi ATD-cummaszwi. IlpemmyiecTBa a’dpoOHOTO TYTH
oOMeHa BemecTB nepe aHadpoOHbIM. D (DPEKTUBHOCTH SJHEPTETHUESCKOTO OOMEHA.

JdemoHcTpanumn

[Toptpetsr: k. Ilpuctiu, K. A. Tumupsizes, C. H. Bunorpaackuii, B. A.
Ourenwrapar, I1. Murtuenn, I'. A. 3aBap3uH.

Tabmuubl u cxeMbl: «DOTOCHHTE3», « IHEPTETUUECKU 00MeH», «brocuHTe3
oenka», «CtpoeHue hepMeHTa», « XEMOCUHTERY.

OO6opynoBaHue: CBETOBOM MHUKPOCKOI, 000pYIOBaHUE JJIsi MPUTOTOBJICHUS
MTOCTOSTHHBIX Y BPEMEHHBIX MUKPOIIPENApaTOB.

JlaGoparopnass pabGora  «l3ydyeHHe  KATaAIUTUUYECKOM  AKTHUBHOCTH
(dbepMeHTOB (Ha MpUMEPE aMIIa3bl WM KaTajaasbl)y.

JlabopaTtopnass padora «l3yueHue (pepMEHTATUBHOTO paCIIETICHUS
MEPOKCHJIa BOJIOPO/Ia B PACTUTEIIBHBIX U KUBOTHBIX KIETKAX).

Jlabopatopnas paGora «CpaBHeHue mpoleccoB (poTocuHTe3a W
XEMOCHHTE3a».

JlabopaTopHnasi padora «CpaBHEeHUE MTPOIIECCOB OPOKEHUS U IBIXAHUSD.

Tema 7. Hacsiencrpennasi MHpopManus u peajau3anus €€ B KJIeTKe

Peakunn matpuuHoro cunHresa. [IpuHUIKN KOMIUIEMEHTAPHOCTH B PEAKLUAX
MaTpUYHOTO CHHTe3a. Peanuzanus HacneacTBeHHONM MHpopManuu. I'eHeTHIeCKuid
KOJ, €ro cBoucTBa. TpaHckpunuus — Marpuudbli cuHTe3 PHK. IlpuHnmmsr
TPAHCKPUIMIUU: KOMIUIEMEHTAPHOCTh, aHTHUIIAPAICIIbHOCTh, ACUMMETPUYHOCTD.
Cospesanue mampuunwvix PHK 6 syxapuomuuecxoii kiemke. Hexooupyrowue PHK.

Tpancnsanus u e€ sranbl. Yyactue TpancnoptHeix PHK B OnocunTese 6enka.
VYcnousi O6uocunte3a Oenka. KoampoBanuwe amuuHokucioT. Pomas pubocom B
OnocuHTe3e Oenka.

Cospemennvie npeocmasienus o cmpoenuu 2enog. OpraHuzalus reHoma y
MPOKApUOT U 3YKApHOT. Perynsanus akTUBHOCTH T'€HOB y MpokKapuoT. ['mmoresa
ornepona (®. XKako0, XK. Mano). Monekynaprvie mexanuzmvl SKCAPECCUU 2eHO8 Y
aykapuom. Ponb xpomamuna 6 pe2ynsyuu pabomvl eeHos. Perynsuus oOMEHHBIX
npoiieccoB B kieTke. KiieTounslii romeocTas.

Bupycel — HekeTounbie (OpMBI KU3HU U 00JIMraTHbie Tlapa3utbl. CTpoeHue
MPOCTHIX U CIIOXKHBIX BUPYCOB, PETPOBUPYCOB, OakTepruodaroB. JKusHeHHbll YUK
JHHK-cooepocawux eupycos, PHK-cooepocawux eupycos, o6axmepuoghazos.
Obpamuasa mpanckpunyus, pegepmasd, UuHmezpasa.

BupycHsbie 3a0o0sieBaHus yeiaoBeKa, KUBOTHbIX, pactenuil. CITNJ, COVID-
19, conmanbHble ¥ METUIIUHCKUE TPOOIIEMBI.

buoungopmamuxa: unmeepayus u ananuz dorvuux maccusos («bigdatay)
CmMpYKmypHulx buonocudeckux oanuvix. Hanomexnonoeuu 6 buonocuu u meouyune.
Ilpoepammupyemvie pynxyuu b6eaxos. Cnocobvl 00CmasKu 1eKapcma.



JdemoHcTpanuu

[Toptpetsr: H. K. Konbrios, /1. 1. UBaHOBCKHIA.

Tabmumpl u cxemsl: «buocunTe3 Oenkay, «I'eneTnueckuit kKoa», «Bupycs»,
«bakrepuodarmy.

IIpakTnueckas padora «Co31aHue MOJIEIN BUPYCay.

Tema 8. 7Ku3HeHHbIN HUKJ KJICTKHU

Knetounsii mukm, ero mepuoAsl M perymsiuusa. Mutepdaza u MuTo3.
Oco0OeHHOCTH TPOLIecCOB, MpoTekarlmux B uHTepdasze. lloaroroBka KieTku K
nenenuto.  Ilpecunrerndeckuit  (MOCTMHUTOTHUYECKHM), CHHTETHUUYECKUU
MOCTCUHTETHYECKHUH (MPEMUTOTHYECKUI) TepUO bl UHTEP(DA3BI.

Marpnunbii cunre3s JAHK — perumkanms. [Ipunnuner perumkannu JITHK:
KOMIUIEMEHTAPHOCTh,  ITOJIYKOHCEPBATHUBHBIM  CHUHTE3, AHTHUIIAPAJUIEIBHOCTD.
Mexanusm pernkaunu JJHK. Xpomocomsl. Ctpoenne xpomocom. Temomepsl u
TemomMepaza. XPOMOCOMHBIH Ha0Op KJICTKM — KapuoTHUIl. JIUTJIOWIHBIA W
rariouHbeli  HabOpsl  XpoMocoM. ['omosiormuHbie XpomMocoMbl. llosoBbIe
XPOMOCOMBL.

Henenne xnetkn — wmuto3. Cragum MHTO3a W TIPOUCXOIAIIME B HHUX
nporeccel. Tunel muTo3a. KapuokrnHe3 M HUTOKMHE3. bHOJIOrMYeckoe 3HAaYEHHE
MHTO3a.

Perynmsauua murotmyeckoro nukia kiuetku. [Iporpammupyemast KieTodHas
rudenp — anomnTros.

KnerouHoe sapo, XpoMocoMbl, (QyHKIMOHaNbHas TIeHOMUKA. Mexanusmol
nponugepayuu, oupgepenyuposxu, cmapenus u eubenu kiemok. «L{ugposas
K1emKay — ououHgpopmamuveckue Mooeiu QYHKYUOHUPOBAHUSL KIIeMKU.

JdemoHcTpanumn

Tabmuiel u cxeMbl: <«OKU3HEHHBIM IUKI KIETKW», «Murtos», «CtpoeHue
xpoMocomy, «Pemmkanus [JTHK».

O6opynoBaHue: CBETOBOM MUKPOCKOI, MUKpOIpenapaThl: « MUTO3 B KJIETKaX
KOpELIKA JIYKa».

JlaGoparopnass  paGora  «l3ydeHue  XpoMOCOM  Ha  TOTOBBIX
MHUKPOIIPETIapaTaxy.

JlabopaTtopnas padora «HaGmronenue MuTo3a B KJIeTKaX KOHUMKA KOPEIIKa
JyKa (Ha TOTOBBIX MUKPOIIPENApaTax ).

Tema 9. Crpoenue u pyHKUMH OPraHu3MOB

buonornueckoe pazHooOpasue OpraHU3MOB. OnHOKIIETOYHBIE,
KOJIOHHQJIbHBIE, MHOTOKJIETOUYHBIE OPIraHU3MBI.

OcoOeHHOCTH  CTPOEHUS M JKU3HEJCSATENIbHOCTH  OJHOKJIETOYHBIX
opraHu3MoB. bakrepuu, apxeu, OJIHOKJIETOYHBIE TPUOBI, OJHOKJICTOYHBIC
BOJOPOCIH, APYrue NpOoTUCTHI. KoJIOHManbHbIE OpraHU3MBI.



B3auMocBsI3p 4acTei MHOTOKJIETOYHOIO OpraHu3Ma. TKaHW, OpraHbsl M
cucTeMbl opraHoB. Opranusm Kak eInHoe 1enoe. ['omeocras.

Tkann pacteHuid. TuIbl pacTUTENBHBIX TKaHEW: o0Opa3oBaTelbHAs,
IOKPOBHAs, IMPOBOJAIIAsL, OCHOBHas, MexaHuuyeckas. OCOOEHHOCTH CTpOEHMUS,
(GYHKIMI 1 pacrnonokKeH!s TKaHeW B opraHax pacTeHUM.

TkaHu XKMBOTHBIX M 4YelOBEKA. THWIIBI KMBOTHBIX TKAHEU: JIMTEIHAIbHAS,
COCUHHUTENbHAS, MbIlIeyHasi, HepBHas. OCOOEHHOCTH CTpPOCHHUsA, (PYHKUMHA H
PacCIIOJIOKEHUS TKAaHEH B OPraHaX KUBOTHBIX U YEJIOBEKA.

Opranbl. BereraTuBHblE M TE€HEpAaTUBHBIE OpraHbl pacTteHud. Opransl u
CUCTEMBI OPTraHOB JXUBOTHBIX U YesI0BeKa. DyHKIIUU OPraHOB U CUCTEM OpPraHOB.

Onopa Tena opranuzmoB. Kapkac pactenuil. CkeneThl OJHOKIECTOYHBIX U
MHOT'OKJIETOYHBIX JKMBOTHBIX. HapyxHbIl n BHyTpeHHUU ckener. CTpoeHue u
THUIIBI COEJUHEHUS KOCTEN.

JIBrokeHue  OopraHusMoB.  [IBWJKEHHME  OJHOKJIETOYHBIX  OPraHU3MOB:
amMEOOUIHOE, KI'YTUKOBOE, PECHUYHOE. J[BH)KEHHE MHOTOKIIETOYHBIX PACTEHUM:
TPONMU3MBl M HACTUM. JIBM)KEHHE MHOTOKJIETOYHBIX JXMBOTHBIX M YEJIOBEKa:
MblleyHas cucreMa. Pedaekc. CkeneTHble MBIIILBI U MX padoTa.

[Iuranue opranusmoB. llormomieHue BOABI, YINIEKUCIONO Tasa U
MUHEPAJIBHBIX BEIIECTB pacTeHUsMU. [IuTanue >KMBOTHBIX. BHyTpuIonsoctHoe u
BHYTPUKIIETOYHOE NUIIeBapeHue. [IuTaHue MO3BOHOYHBIX >KMBOTHBIX. OTHEIbI
MUILIEBAPUTENBHOrO TpakTa. llumeBapurensHble xenespl. [IumeBapurenbHast
CHUCTEMA YEeJIOBEKa.

Jpixanue opranu3MoB. Jlpixanue pactenuid. [[pixanue wuBoTHBIX. Juddys3us
ra3oB 4epe3 IMOBEPXHOCTh KieTKU. KokHoe npixaHue. JpIxaTenpHas [MOBEPXHOCTD.
KabepHoe u nérounoe apixaHue. /[pIxaHne NO3BOHOUYHBIX KUBOTHBIX M YEJIOBEKA.
OBOJIIOLIUOHHOE ~ YCIOKHEHUE CTPOCHUS JIEFKUX IMO3BOHOYHBIX IKUBOTHBIX.
JlpixarenbHas cucTeMa 4YelaoBeKa. MexaHuW3M BEHTWIALMU JIETKUX y NOTUL U
MIIeKonUTaroIuX. Perymsiuus npixanus. JpixatenbHbie 00bEMBI.

TpaHcnopT BeLIECTB Y OpPraHU3MOB. TpPaHCIIOPTHBIE CUCTEMBI PACTCHUM.
TpancropT BemecTB y KUBOTHbIX. KpoBeHOCHas cucremMa MW €€ OpraHbl.
KpoBeHocHass cucTteMa TIO3BOHOYHBIX JKMBOTHBIX M yenoBeka. Cepare,
KPOBEHOCHBIE COCYJIbI M KpoBb. Kpyru kpoBooOpaiieHusi. IBOIIOIHMOHHBIE
YCIIO)KHEHHUSI CTPOEHUSI KPOBEHOCHOM CHCTEMbI O3BOHOYHBIX JKMBOTHBIX. PaboTa
ceplila v €€ peryJisiius.

Beigenenne y opramusmoB. Beigenenuwe y pacrenui. BelaeneHue y
#KUBOTHBIX. CokparurenpHble Bakyond. Opranel BblaeneHus. @OuiapTpanus,
CeKpelrst U 00paTHOE BCAChIBAaHME KaK MEXaHU3MbI pabOThl OPraHOB BBIACIICHUS.
CBs13b MOJIOCTH TEJAa C KPOBEHOCHOM M BBIAEIUTENIBHON cUCTeMaMU. Beiienenue y



MO3BOHOYHBIX JKUBOTHBIX U denoBeka. [louku. CtpoeHue u (HyHKIMOHUPOBAHHE
Heppona. OOpa3zoBaHHe MOYH Y YEIOBEKA.

3ammTa y OpraHu3MoB. 3aluTa y OJHOKJIETOYHBIX OpraHu3mMoB. CHopsl
OakTepuii M UUCTHI MPOCTEUIIMX. 3allUTa y MHOTOKJIETOYHBIX pPACTEHUU.
Kyrukyna. CpeacTBa macCUBHON M XUMUYECKOW 3a1UThl. DUTOHLIUIBL.

3amyra y MHOTOKJIETOYHBIX >KMUBOTHBIX. [IOKpOBBI M HMX MPOU3BOJHBIE.
3amura opranu3ma ot OoznesHeld. IMMmyHHas cucrema 4denoBeka. KiierouHslii n
IYMOpaJbHBIH UMMYHUTET. BpoXn€HHBIH W NpHOOpPETEHHBIN CcrenupuIecKuii
UMMYHHTET. Teopusi KIoHaIbHO-celeKTuBHOrO ummyHutTera (I1. Dpnux, ®. M.
bepuer, C. Tonerapa). BocnanurenbHble OTBETHI OpraHu3MOB. PoJib BpOKIEHHOTO
UMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00JI€BaHU.

PaznpaxxumocTte U perymanus |y OprammsMmoB. PasgpaxumocTts y
OIHOKJIETOYHBIX OpraHu3mMoB. Takcucel. Pa3zapaxxumocTb H  peryisuus y
pactenuii. PocToBbie BENIECTBA U UX 3HAUYCHUE.

HepBHas cuctemMa u peQuieKTOopHas pEryssiius y XUBOTHbIX. HepBHas
CUCTEMA U €€ OTHENbl. JBOJIOLUOHHOE YCI0KHEHUE CTPOCHUS HEPBHOW CHCTEMBI
y KUBOTHBIX. OTAENbI FOJIOBHOIO MO3ra MO3BOHOYHBIX >KMBOTHBIX. Peduekc u
pednexropHas ayra. bezycioBHble U yCIOBHBIE pe(hIEKCHI.

['ymopanbpHas peryssiius U 3HIOKPUHHAs CUCTEMa >KMBOTHBIX M YEJIOBEKA.
JKenespl HSHOOKPMHHOM CUCTEMBI M HX TOPMOHBL. JleliCTBHE TOPMOHOB.
B3auMocCBsA3bp HEpBHOM M SHIOKPUHHOW cucTeM. [‘mnoramamo-runoduzapHas
cUcCTeMA.

JdemoHcTpanuu

[Toptper: W. I1. I1aBnos.

Tabmuupl U cxembl: «OJHOKIETOYHBIE BOAOPOCIN», «MHOTOKJIETOYHbIE
Bojiopocin», «bakrtepun», «lIpocreimme», «Opranbl LBETKOBBIX PACTECHHI,
«CucTteMpl  OpPraHoB INO3BOHOYHBIX JKMBOTHBIX», «BHyTpeHHee CTpoeHue
HaceKoMbIX», «TkaHu pacreHuit», «KopHeBbie cuctembl», «CtpoeHue CTEOIN,
«CTpoeHue JNHCTOBOM IUIACTUHKW», « KaHW KUBOTHBIX», «CKEJET 4elOBEKay,
«IInmeBapurenpHass cucrteMa», «KpoBeHOCHass cucrema», «JlpiIxarenbHas

CHUCTEMAaY, «HepBHast  cucremay, «Koxay, «MpllieuHass ~ cUCTEMay,
«BplgenurenbHas CUCTEMa», «IHJIOKPUHHAS cucTtema», «CTpPOEHHE MBIIIIBDY,
«Ammynurer»,  «KuileuyHononoctHele»y, «CxemMa  TUTaHUS  PACTCHUI»,

«KpOBEHOCHbIE CHUCTEMBI TMO3BOHOYHBIX JKMBOTHBIX», «CTpo€HHE THIPHDY,
«CTtpoeHue 1uiaHapum», «BHyTpeHHee CTpOEeHHE HO0XKIEBOTO uepBs», «HepBHas
cuctema peib», «HepBHas cucrema gmsarymkw», «HepBHas — cucrema
npecMmbikatomuxcsi»,  «HepBuas  cucrema  mrTuny, «HepBHas — cuctema
MJIEKOTTUTaoMuX», «HepBHas cuctema denoBekay, «Peduexcy.



ObopynoBaHue: CBETOBOM MHMKPOCKOI, MHUKpOINpEnapatbl OJHOKICTOYHBIX
OpraHU3MOB, MHKpOIpENapaTbl TKAHEW, PAKOBUHBI MOJUTIOCKOB, KOJUIEKLIUU
HACEKOMBIX, UTJIOKOXKHX, KUBBIE IK3EMIUISIPhl KOMHATHBIX PACTEeHH, repoapuu
pacTeHMil pa3HbBIX OTHAEJIOB, BJAXHBIE MPENAPaThl KUBOTHBIX, CKEJIETHI
MO3BOHOYHBIX, KOJUIEKIIMM OECIO3BOHOYHBIX JKMBOTHBIX, CKEJIET YeJIOBEKa,
00O0pyIOBaHUE JIJIsl IEMOHCTPAIIMU MTOYBEHHOTO U BO3AYIITHOTO MUTAHUS PACTCHHIH,
pacieruieHns Kpaxmaia u OelIKOB Mo JeiCTBHEM (PepMEHTOB, 000PYIOBaHUE IS
JEMOHCTPALUU OTBITOB MO M3MEPEHUIO KU3HEHHONW EMKOCTU JIETKUX, MEXaHH3Ma
JbIXaTENbHBIX JBUKEHHM, MOJIENIA TOJIOBHOT'O MO3Ta Pa3INYHbIX KUBOTHBIX.

JlaGoparopHasi pabora «/3ydeHue TKaHEeW pacTEHUI.

JlaGoparopHasi pabora «/3ydeHre TKaHEN KUBOTHBIX).

JlaGoparopHasi pabora «/3ydeHue OpraHoB IBETKOBOT'O PACTEHUS.

Tema 10. PazamHokeHne M pa3BUTHE OPTaHU3MOB

®opMbI pa3MHOMKEHHUsI OPraHU3MOB: Oecroyioe (BKJIIOYasi BEreTaTUBHOE) U
nosioBoe. Buael  0ecnosioro  pa3MHOXKEHUS:  [MOYKOBAaHUE,  CIHOPYJIALMS,
(dbparmMeHTanys, KIOHHPOBaHUE.

[TonoBoe paszmuHoxeHue. llonoBeie kneTku, wim ramersl. Menos. Craaumn
Meiio3a. [ToBenenune xpomocoMm B Meio3e. Kpoccunrosep. buonornueckuii cMbIci
MeHo3a M IIOJIOBOrO mpolecca. Melo3 M €ro Mecto B KM3HCHHOM IIHKJIE
OpPTaHHU3MOB.

IIpenzapoasiieBoe pazsutue. ['aMmeTorenes y »xuBOTHbBIX. 11010BBIE JKENE3BI.
OOpazoBaHue U pa3BUTHE MOJIOBBIX KieTOK. CriepmaTorenes u oorere3. CtpoeHue
MOJIOBBIX KJIETOK.

OmonoTBOpEHUE U SMOPHUOHAIBHOE pa3BUTHE KHUBOTHBIX. (CrocoObl
OILUIOJOTBOPEHUS: HAPYKHOE, BHyTpeHHEE. [lapTeHorenes.

WuauBrayanbHOe pa3BUTHE OPTaHU3MOB (OHTOT€HE3). OMOPHOJIOrUs — HayKa
O Pa3BUTUU OPTaHU3MOB. Mopgozenez — 00HA U3 2NABHBIX NPOOIEM IMOPUOTOUU.
Konyenyua mopgoecenoe u mooenu mopghoceneza. Cragun >MOpHOTreHE3a
KUBOTHBIX (Ha mnpumepe Jjsarymku). JpoOnenume. Tumsl — apoOnenws.
Jlemepmunuposannoe u HedepmuHuposanHoe OpobaeHue. bnacmyna, munovl
onacmyn. OCOOCHHOCTH JIPOOJICHHS MIICKOMUTAIONIUX. 3apObIIICBbIC JIMCTKU
(ractpynsiuus). 3akiiajika OpraHOB U TKaHEW U3 3apOJbIIIEBBIX JUCTKOB. B3auMHoe
BIUSHAE YacTeW pa3BUBAIONIETOCS 3apojibliia (dMOpUOHATBHAS WHIYKIIHS).
3akiazka TUIAaHA CTPOEHMSI JKMBOTHOTO KaK  pe3yjbTaT HepapXUuYeCcKUX
B3aMMOJICUCTBUI TE€HOB. BiusHue Ha >MOpUOHANIBHOE pa3BUTUE PA3TUUYHBIX
(akTOPOB OKPY’KaIOIEH CPEIbl.

Poct u pasButne xuBOoTHBIX. [locTamOpuoHanbHbi mepuon. I[Ipsmoe u
HenpsMoe pasButue. Pa3Butue ¢ mMeramopdo3omM y OeClO3BOHOYHBIX U
MO3BOHOYHBIX >KMUBOTHBIX. DBHOJOrMYecKkoe 3HAaY€HUE MPSMOrO0 U HENpPSIMOro



pa3sBUTHUS, UX PACIPOCTPAHEHUE B NpUpOAE. THUIbl pocTa XKUBOTHBIX. DaKTOPHI
PETYISIUU POCTA JKUBOTHBIX M denoBeka. CTaauu MOCTIMOPHUOHATILHOTO Pa3BUTHSI
y )KMBOTHBIX U uesioBeka. [lepuoasl onTorenesa uenoBeka. CtapeHue u CMEPTh Kak
OHOJIOTUYECKHE MTPOLIECCHI.

PazmHoxeHne u paszputue pacteHui. ['amerodutr m crnopodut. Meiio3 B
KU3HEHHOM IuKIe pacteHud. OOpa3oBaHuMe cCHop B Mpoliecce Meio3sa.
['amertorene3 y pacteHuil. OIUIONOTBOPEHHE W PA3BUTUE PACTUTEIBHBIX
opraHu3MoB. J[BoitHOE OIJIOJOTBOPEHUE Y IIBETKOBBIX pacTeHuid. OOpa3zoBaHue u
pa3BUTHE CEMEHU.

MexaHu3MBbl PETYISILAN OHTOT€HE3A Y PACTEHUN U KUBOTHBIX.

JdemoHcTpanumn

[Toptpetsr: C. I'. HaBamun, X. [lIneman.

Tabmuubr u cxembl: «BereratuBHoe pasmMHOXKeHHE», «TuIbI 0ecronoro
pa3sMHOXKEHUD», «Pa3zMHOKEHHE XJIaMHUJIOMOHAIbD», «Pa3MHOKXEHUE 3BIIICHBDY,
«Pa3sMHO)eHue ruapsy, «Menos», «XpoMocoMmbl», «l'amerorenes», «CTpoeHue
ANIEKJIETKH U crepMaTo3ousia», «OCHOBHBIE CTaauu OHTOTreHe3ay, «lIpsimoe u
HenpsiMOe pas3BUTHE», «Pa3BUTHE MAaNCKOTO KykKa», «Pa3Butue capaHum»,
«Pa3Butue narymkmn», «J{BoilHOE OIJIONOTBOPEHHUE Yy ULBETKOBBIX PACTCHUI»,
«CTpoeHue cemMsiH OJTHOJIOJIBHBIX U JBYAOJIbHBIX PAaCTeHUI, « KM3HEHHBIN LUK
MOPCKOM  KamycTbl», <« KU3HEHHBIA 1TUKA MXa», <«OKW3HEHHBIM LMK
ManopOTHUKA», «KU3HEHHBIN UK COCHBD».

O6opyoBaHue: CBETOBOW MHKPOCKOIN, MHKpOIpenapaThl SMUIEKICTOK |
CIIEpMATO30UI0B, MOJIENb «L MK pa3BUTHA JIATYLLIKN.

JlaGoparopHas padora «/3ydeHre CTPOCHUS MOJOBBIX KJIETOK Ha TOTOBBIX
MHKpOIpENnapaTax».

IIpakTuyeckass padora «BpIsABIEHHE NPU3HAKOB CXOACTBA 3apOJbIIIEH
IT03BOHOYHBIX KUBOTHBIX).

JlabopaTtopnass padora «CTpoeHHE OpPraHOB Pa3MHOMEHHSI BBICIINX
pacTEeHUN.

Tema 11. I'eHeTuka — Hayka O HaCJeACTBEHHOCTH M HM3MEHYHUBOCTHU
OPraHu3MoOB

Hctopust cTaHOBICHUS ¥ pa3BUTHS TEHETUKH Kak Hayku. PabGoter I
Menpens, I'. ne ®puza, T. Moprana. Ponb 0T€4eCTBEHHBIX YUEHBIX B Pa3BUTHHU
renetuku. Pa6otel H. K. KonsiioBa, H. Y. BaBuiosa, A. H. benozepckoro, I'. /1.
Kapnieuenko, 10. A. ®ununuenko, H. B. Tumodeena-Pecosckoro.

OCHOBHbIE€ TEHETUYECKHUE MOHATHUSI U CUMBOJIBI. | OMOJIOTHYHBIE XPOMOCOMBI,
aJieNIbHbIE TE€HBbI, AJbTEPHATUBHBIE MNPHU3HAKU, JOMHHAHTHBIA M PELIECCUBHBIN
MPU3HAK, TOMO3UTOTA, TETEPO3UTOTa, YUNCTAsH TUHUS, THOPUIBI, TEHOTHII, (DEHOTHII.



OcCHOBHBIE ~ METOABl  TE€HETHKW:  TUOPUIOJIOTUYECKHM,  I[UTOJOTHYECKHIA,
MOJIEKYISIPHO-TEHETUUECKUM.

JdemoHcTpanumn

[Toptpetsr: I'. Mengnens, I'. ne ®@pus, T. Mopran, H. K. Konsuos, H. 1.
BasuioB, A. H. benozepckuii, I'. JI. Kapneuenko, 0. A. ®ununuenko, H. B.
Tumodees-PecoBckuii.

Tabmuibl 1 cxeMbl: «MeTobl TeHETHKINY», «CXEeMBI CKPEIITUBAHUS.

Jlabopatopnas paGora «Jlpozoduna Kak OOBEKT TIE€HETUYECKUX

VICCIIEIOBAHUI».
Tema 12. 3aK0OHOMEPHOCTH HACJIEACTBEHHOCTH
Monorubpunnoe ckpemuBanue. IlepBblii 3akoH MeHnenss — 3aKOoH

eAMHO00pa3us ruOpUI0B MepBOro nokoieHus. [Ipasuno nomunupoBanus. Bropoi
3aKOH MeHaenss — 3aKOH pacIICIUICHHs] NMPU3HAKOB. LIMTOIOrHMYECKHE OCHOBBI
MOHOTHOPUIHOTO CKpelIMBaHus. [ umore3a 4yucToThl ramer.

AHanuzupytroniee ckpemmBanue. [[poMexyTouHbI XapaKTep HACIeI0BaHMUS.
Pacuiemnuienre npu3HakoB IIPU HEMTOJIHOM JIOMUHUPOBAHUU.

JurunOpuaHoe ckpemuBanue. TpeTuil 3akoH MeHenst — 3aKOH He3aBUCUMOT0
HAcJelIOBaHUS  TpU3HAKOB.  lluTojormyeckue  OCHOBBI  JAUTHOPHUIHOTO
CKpELBaHUS.

CuernnieHHoe HaclieqoBaHue npusHakoB. Paborsl T. Moprana. CuemnieHHoe
HACJICJOBAHUE T'€HOB, HApYIICHHE CLEIUICHUS MEXAY TeHaMu. XPOMOCOMHAas
TEOPUS HACIEACTBEHHOCTH.

['eneTuka nonga. XpoMOCOMHBIA MEXaHHU3M OMpPENENICHHs MoJia. AyTOCOMBI U
IIOJIOBBIE XPOMOCOMBI. ['OMOraMeTHnlii U reTeporaMeTHbI Moil. I'eHernueckas
CTPYKTypa MOJOBBIX XpoMocoM. HacienoBanue npu3HakoB, CLENIEHHBIX C ITOJIOM.

['enoTun kak uenoctHas cucrema. [lmeiioTponus — MHOKECTBEHHOE JCUCTBUE
reHa. MHOXECTBEHHbIM ajuienu3M. B3auMoJelncTBhe HEAJUICIbHBIX T'€HOB.
Kommnementapuocts. Onuctas. [lonumepust.

['eHeTYEeCKUI KOHTPOJIb PAa3BUTUS PACTEHUM, JKMBOTHBIX U YEJIOBEKa, a
TaK)Ke (PU3MOJIOTMYECKUX TMPOIECCOB, IMOBEIEHNUS U KOTHUTUBHBIX (YHKIUH.
['eHeTnueckre MEXaHU3Mbl CUMOMOTEHE3a, MEXaHU3Mbl B3aUMOJIECUCTBUS «XO3UH
— Mapa3uT» U «XO35IMH — MHUKpPOOMOM». ['eHeThdyeckue acreKTbl KOHTPOJS U
MU3MEHEHUS HAClIEZICTBEHHON MH(POPMAIIMH B MTOKOJICHUSAX KIETOK U OPraHU3MOB.

JdemMoncTpanuu

[Toprpersl: I'. Mennens, T. Mopras.

Tabmuubr u cxemsl: «llepBoiif 1 BTOpo 3akoHBI MeHnensn», « TpeTuil 3akoH
Mengens», «AHanusupymolee ckpelmnBanue», «HenoiHoe AOMHHHpOBaHUEY,
«CiemnyieHHOE HacJeloBaHUE NPU3HAKOB Yy Jpo3oduisl», «['eHeTnka mojay,



«Kapuotunn denmoBeka», «Kapuotun apozodunsy, «Kapuotunm nTHIBY,
«MHOXECTBEHHBIN ajlIeIu3M», «B3auMoaeiCTBUE TEHOBY.

O6opynoBaHue: MOJEAb IS JEMOHCTpAllMd 3aKOHOB €AMHOOOpa3us
ruOpUIOB TIEPBOTO TIIOKOJICHHS W PACIICIUICHHS TPU3HAKOB, MOJENb IS
JIEMOHCTPAllUM 3aKOHA HE3aBUCUMOTO HACJIEAOBAHUSA IPU3HAKOB, MOIEIb IS
JIEMOHCTPAlUK CIEIJIEHHOTO HACJIEAOBAHUS IPU3HAKOB, CBETOBOM MHUKPOCKOIL,
MUKponpenapar: «Jpo3oduay.

IlpakTuueckass padora «M3yueHwe pe3yJbTaTOB MOHOTHOPHIHOTO
CKpEIIMBaHUS Yy APO30(PHITBD».

IlpakTuueckass  paGora  «l3ydeHue  pe3yabTaToB  AUTHOPUIHOTO
CKpEIIMBaHUsS y APO30(PUITBIY».

Tema 13. 3aK0OHOMEPHOCTH U3MEHYMBOCTH

B3aumoneiicTBue reHOTHMIA W cpelbl mOpu  (GopMHpOBaHMH (HEHOTHIIA.
N3MeHYMBOCTh NpU3HAKOB. KayeCTBEHHbIE U KOJIMYECTBEHHBIC MPU3HAKUA. BuUbI
W3MEHYMBOCTH: HEHACJICACTBEHHAs U HACJICICTBEHHAS.

MoaudukanoHHass U3MEHYMBOCTh. Poib  cpeasl B (OpMUPOBaHUU
MOAM(PUKALUOHHON M3MeHunBocTU. Hopma peakumu npusHaka. BapuanmoHHbIN
psan u BapuanuonHas kpuBas (B. Moranucen). CBoiicTBa MOAM(PUKAIIMOHHOM
W3MEHYMBOCTH.

['eHoTUNMUYECKass U3MEHUYUBOCTh. CBOMCTBA I'€HOTUIINYECKON N3MEHUYMBOCTH.
Buapl reHOTUITMYECKOM U3MEHUUBOCTH: KOMOUHATUBHAS, MyTallHOHHAS.

KomOnHaTHBHAas W3MEHYMBOCTh. MeH03 M IOJOBOM mMpoliecCc — OCHOBa
KOMOWHATUBHON M3MEHYNBOCTHU. POJIb KOMOMHATUBHON U3MEHYNBOCTH B CO3IaHUU
T€HETUYECKOr0 pa3HooOpasus B Mpejiesiax 0JJHOrO BUIA.

MyTanmonHass W3MEHYMBOCTh. BuUIbl MyTalui: T€HHbIC, XPOMOCOMHBIE,
reHoMHble. CIOHTaHHBIE W  HWHAYIUPOBAHHBIE MyTauuu. SnepHeie U
nUToIUIa3MaTuyeckue myrtanuu. CoMaTHyeckue W 1MojoBble MyTamuu. [IpuduHbI
BO3HMKHOBEHMs MyTauuil. MyTareHsl W WX BIHMSHAE Ha OPraHU3MBI.
3aKOHOMEPHOCTA MYTAIIMOHHOI'O TMPOLECCa. 3aKOH TOMOJIOTUYECKHX PSJIOB B
HacnenacTBeHHoW m3meHunBoctu (H.M. BaBunoB). BuesnepHas m3aMeHYMBOCTH U
HACJICICTBEHHOCTb.

Onueenemuxa U INUSEHOMUKA, PONb ONUSCHEMUYECKUX (DaKmopos &
HAC1e008aHUU U USMEHYUBOCIU (HDeHOMUNUYUECKUX NPUZHAKOB Y OP2AHUMOB.

JdemMoncTpanuu

[Toprpersl: I'. ne @pus, B. Moranucen, H. Y. BaBunos.

Tabmumet u cxeMbl:  «Buasl  wm3MeHUMBOCTHY, «MoaudukanmoHHas
U3MCHYHUBOCTEY, «KomOnHaTHBHAs U3MCHYHUBOCTEY, «Meiio3y,
«OmnonoTBopeHuey, «I eHeTnyeckue 3a00IeBaHus YeIOBeKay, « Buabl myTammiiy.



O6opynnoBaHue: XUBbIE W TepOApHBIC IK3EMIUIIPhl KOMHATHBIX PACTCHUI,
pucyHku (potorpadun) )KUBOTHBIX C PA3THYHBIMU BUJAMU U3MEHUHUBOCTH.

JlabopaTopHas padora «HccnenoBanue 3aKOHOMEpPHOCTEN
MOAU(PUKALMOHHON U3MeHUMBOCTU. IlocTpoeHue BapHallMOHHOTO psga W
BapUALMOHHON KPUBOWY.

IIpakTuyeckas pa6ora «Mytauuu y Japo3oduiasl (Ha TOTOBBIX
MUKpOIpenaparax)».

Tema 14. I'eHeTnKa YesiOBeKa

Kapuotun denoBeka. MexayHapoaHas MporpaMma HCCIECIOBaHHS Te€HOMaA
yenoBeka.  MeToabpl  HM3yd4eHUsT T€HETHMKH  YEJIOBEKA:  TEeHEAJOTMYECKHIA,
OIM3HEIOBBIN, LIMTOr€HETUYECKUH, MOMYJISILIMOHHO -CTATUCTUYECKUH,
MOJIEKYISPHO-TEHETUYECKUM. CoBpemeHHOE ONPENIECIICHHE reHOTUNA!
MOJITHOTEHOMHOE CEKBEHUPOBAHUE, FEHOTUIIMPOBAHUE, B TOM YHUCJE C MOMOUIBIO
[T[[P-ananu3a. HacnencTBenHbie 3a00eBanus yenoBeka. ['eHHbIe 1 XPOMOCOMHbBIE
OO0Je3HH 4YesnoBeKa. bolie3HM ¢ HACIEACTBEHHOM MpeapacnoioKEHHOCTHIO.
3HauYCHUE MEAUIMHCKOW T€HETUKU B MPEIOTBPALICHUH U JICUCHUU T'€HETUYECKUX
3a00yieBaHUI 4YeJoBeKa. MeIUKO-TreHeTUYECKOe KOHCYJIbTUpOBaHUE. CTBOJIOBbIE
KJIeTKU. [IOHSITHE «TE€HETUYECKOTo rpy3a». ITUYECKHE aCIEKThl UCCIIEIOBAHUI B
00JIaCTH peJaKTUPOBAHUS TEHOMA U CTBOJIOBBIX KJIETOK.

['eneTnyeckne (¢akTOpbl TOBBIIMIEHHON YYBCTBUTEIBHOCTH 4YEJIOBEKAa K
(bU3MYEeCKOMY U XMMHUYECKOMY 3arpsi3HEHUIO0 OKpY’Karollen cpenbl. | eneTnueckas
MIPEIPACIIONIOKEHHOCTD YEI0BEKA K MaTOJIOTHUSIM.

JdemoHcTpanuu

Tabmuubl u cxemsl: «Kapuotun udenoBeka», «MeToabl W3yYEHUSI T€HETHUKU
yenoBekay, «l'eHeTnyeckue 3a001€BaHUs YEIOBEKaY.

IIpakTnueckas padora «CocTaBlIEHHE U AaHAIU3 POIOCIOBHON.

Tema 15. Cenexkuusi OpraHu3sMoOB

JlomecTukanuga # CeNeKIus. 3apoKJICHUE CEJIEKIMU W JOMECTUKAIUU.
VYuenue H. W. BaBunoBa o I[leHTpax NPOUCXOXKIECHUS UM MHOTo00Opa3us
KYJBTYPHBIX pacTeHHil. Ponb cenekiuu B CO3JaHUMU COPTOB PACTEHHM M TMOPOJ
*KUBOTHbIX. CopT, MOpoJa, ITaMM. 3aKOH TOMOJIOTHYECKHMX pAIOB B
HaciaeAcTBeHHOM wu3MeHunmBocth H. WM. BasuioBa, ero 3HaueHue i
CEJICKITMOHHOU PabOTHI.

MeTtonbl cenekuMoHHOM paboThl. VckyccTBEeHHBI OTOOp: MacCoBbIA U
VHIUBUYaJIbHBIN. OTarnel KOMOWHAIMOHHON CCJICKIIMH. HcneiTanue
npousBoAuTeneil mo mnoromMcrBy. OTOOp MO TEHOTUIY € MHOMOUIbIO OLIEHKU
dbeHoTuna MOTOMCTBA U OTOOP IO TEHOTHUITY ¢ MoMoIIbio aHanmm3a J{HK.

HckycCTBEeHHBI ~ MyTareHe3 Kak  METOJl  CEJIGKIIMOHHOW  paloThl.
PanuaninOHHBIN U XUMUYECKUNA MYTareHe3 Kak UCTOYHUK MYTAlUH Yy KYyJIbTYPHBIX



dbopm opranu3moB. Vcmonp30BaHWE TEHOMHOTO PEJAKTUPOBAHUS W METOJIOB
pekomOuHanTHRIX [JHK 111 monmydenust ucxoaHoro matepuania ajs CeJeKIUu.

[Tomyuenue MTOJIUTLIIOUIOB. BryTtpuBnnoBas THOpUIN3AIINSL.
bnuskopoAcTBEeHHOE — CKpellluBaHWe, WiaM  MHOpuauHr.  HepoxctBenHoe
CKpelIMBaHue, Wid ayTOpuauHr. l'erepo3uc u ero mpuuuHbl. Mcmonp3oBaHue
rereposuca B cenekiuu. Otmanénnas rubpuamsanus. [Ipeogonenne Oecrutomus
MEKBUIOBBIX THOPUIOB. JJOCTHXKEHUSI CENEKIIUUA PACTCHHUI U )KUBOTHBIX. «3enéHas
DeBonoYUAY.

CoxpaHeHue U W3y4YEeHHE T€HETUYECKUX PECYPCOB KYJIbTYPHBIX PACTCHHU U
UX JUKAX poAMYed I CO3/laHHUs  HOBBIX COPTOB W THUOPHUIOB
CENIbCKOXO3AMCTBEHHBIX  KYJIbTYp. H3yuenue, coxpaumenue u  ynpasieHue
2eHemUYeCKUMU Pecypcamu CeabCKOXO3AUCMBEHHbIX U NPOMbBICIO0BbIX HCUBOTNHBIX
8 Yensax YAVHUeHUs CYUeCmayioumux U co30aHus HO8bIX NOPoo, TUHUL U KPOCCO8, 8
MOM 4Yucie C NPUMEHEeHUEeM COBPEMEHHbIX Memo008 HAYYHbIX UCCIe008aHUL
nepeodosvix uoetli U nepcneKmueHbIX MexHoI02UlL.

JdemoHcTpanumn

[Toptpers: H. 1. Basunos, . B. Muuypun, I'. /I. Kapneuenxo, II. II
Jlykbsinenko, b. JI. Actaypos, H. bopinoyr, /. K. benses.

Tabnuubl u cxembl: «L{eHTPBI TPOUCXOKIACHUS U MHOTO0Opa3us KyIbTYPHBIX
pacTeHui», «3aKOH FOMOJIOTHYECKUX PSIOB B HACJIECACTBEHHONW M3MEHUHMBOCTH,
«Metonpl cenexkuumny, «Otnanéunas ruopuauzamnusy», «MyrareHesy.

JlabopaTopHasi padora «/3yueHne COpTOB KyJIbTYPHBIX PACTEHUNA U TIOPOL
JIOMAIIHUX KUBOTHBIX).

JlaGoparopHnasi padora «/3ydueHue METOI0OB CEJIEKIIMU PACTCHUI.

IIpakTnueckas padora «lIpuBrBKa pacTeHHI».

IKekypeusi «OCHOBHBIE METOJbI U JOCTHKEHHS CEIICKIMU PACTCHUU H
YKUBOTHBIX (Ha CEJIEKIIUOHHYIO CTaHIINIO, IJIEMEHHYIO bepmy,
COPTOMCTIBITATEILHBIM YYaCTOK, B TEIUIMYHOE XO3SHUCTBO, B JabopaTopuio
arpOyHUBEPCUTETA WJIM HAYYHOTO LICHTPA)».

Tema 16. BuOTeXHOJI0THS U CHHTETHYECKAsI OMOJIOTHUS

OOBEKTHI, HCMOJIb3yeMble B OUOTEXHOJOTHHM, — KJIETOYHBbIE M TKAHEBbHIC
KYJIBTYPBbI, MHUKPOOPTaHU3MBbI, ux XapaKTEepUCTHKA. TpaguunonHas
OMOTEeXHOJIOTHS:  XJICOOMeUeHne, TOJYYCHHE KHUCIOMOJIOYHBIX  MPOJYKTOB,
BUHOZEnue. Mukpobuonornyeckud cuHTe3. OOBEKTHI MHUKPOOHMOJIOTHYECKUX
TexHosiorui. [Ipon3BoacTBO Oefika, aMUHOKUCIIOT U BUTAMUHOB.

Co3nanue TEXHOJOTHM U MHCTPYMEHTOB IIEJICHANPABICHHOTO U3MEHEHUS U
KOHCTPYUPOBAHHS TEHOMOB C LEJIBIO MTOJYYEHUs] OPraHU3MOB U UX KOMITOHEHTOB,
CoJIep KaIluX HE BCTPEUAIOIINECS B MPUPOJIe OMOCUHTETUYECKUE MY TH.



Knerounass unxeHepus. MeToabl KyJIbTypbl KJIETOK M TKAaHEH PaCTCHUU U
#*UBOTHbIX. KpuobGanku. Comarndeckass THOpuAM3aMs W COMATHYEC KU
sMOpuorene3. lcrnonb3oBaHue ramjaouaoB B celeKUuu pacteHui. [lonyuenue
MOHOKIOHAbHBIX anmumen. Mcnoav3o8anue MOHOKIOHANbHBIX U NOJIUKIOHAIbHBIX
anmumen 6 MmeduyuHe. VICKyCCTBEHHOE OIUIOJOTBOpeHHE. PexoHCTpyKius
AULEKICTOK U KIIOHUPOBAHUE XUBOTHBIX. METOJ TPAaHCIUIAHTALMM SIIEP KIIETOK.
Texnonocuu 0300po6eHUs, KYIbMUGUPOGAHUS U MUKPOKIOHANIbHO2O
DA3MHONCEHUSL CEIbCKOXO3AUCMBEHHBIX KYIbMYD .

XpoMOCOMHass W TEHHas WHXKEHepusa. VICKyCCTBEHHBIM CHHTE3 TI€HA U
koHcTpyupoBanue pekomounantuoix JJHK. Cozoanue mpanceennvix opeanuzmos.
JlocTmkeHnss W = NEPCHEKTHBBI  XPOMOCOMHOM M TE€HHOW  HMH)KCHEPHH.
DKOJIOTUYECKHUE U 3TUYECKUE TPOOIEMBbI TEHHOM MHKEHEPUHU.

MenunuHckue 6uorexnosnoruu. [locrrenomuas nudposas meaununa. [P -
JMAarHoCcTUKa. MeTa0oJIOMHBIM aHallu3, TEeHOIEHTPUYECKUM aHallu3 MpoTeoMa
YyeJaoBeKa JUIsl OLEHKM COCTOSIHHS €ro 310poBbs. VCHosb30BaHHE CTBOJOBBIX
KkieTok. TapretHas Tepanus paxka. 3D-OunouHxkeHepus [ pa3pabOTKU
(yHIAMEHTAIBHBIX OCHOB MEAMIIMHCKMX TEXHOJOIMH, CO3JIaHUs KOMIUIEKCHBIX
TKaHEeW CoYeTaHWEM TEXHOJOTUH TPEXMEPHOTO OMONMPUHTUHTA U cKaddoaauHra
JUISL peIeHUs 3a/1a4 IEPCOHATU3NPOBAHHON MEIULIMHBI.

CozlaHue BEKTOPHBIX BAaKLUMH C LEJIbI0 OOecreyeHuss KOMOMHHPOBAHHOM
3amuThl OT Bo3Oyauteneid OPBH, ycraHOBieHHME MOJEKYJISIPHBIX MEXaHU3MOB
dbynkuuonuposanuss PHK-comepkamuyx BUPYCOB, BBI3BIBAIOIIUX OCO0O OMACHBIE
3a00JIeBaHUs YEJIOBEKA U KUBOTHBIX.

JdemoHcTpanuu

Tabnuupl u cxembl: «/Mcrnonb30BaHre MUKPOOPTaHU3MOB B MPOMBIIILIEHHOM
IIPOU3BOJCTBEY, «KileTouHas nHxkeHepus», «I €eHHass HHKEHEPUS.

JlaGopaTopHasi padora «/3yueHne 00bEKTOB OMOTEXHOJIOTHUNY.

IIpakTnueckas padora «llonydyeHre MOJTOUYHOKUCITBIX TPOTYKTOBY.

IKCKypcusi «bHOTEXHOJNOrMsT — BaXXHEWIas IPOU3BOJAUTEIbHAS CHUJA
COBPEMEHHOCTHU (Ha OMOTEXHOJIOTMYECKOE TPOU3BOJICTBO)».

11 KIIACC

Tema 1. 3apo:xxkneHue W pa3sBUTHE IBOJIONUOHHBIX NpeACTABJIEHUN B
omosiorum

OpomonmonHass teopust Y. JlapBuna. Ilpennochulku BO3HUKHOBEHHUS
napBuHHU3Ma. JKW3Hb U Hay4yHas JedaTenbHocTh Y. JlapBuHa.

JIBroKy1ire cuibl 3BotoNMK BUI0B 1o Y. /lapBuHy (BbICOKast HHTEHCUBHOCTD
pa3MHOXKEHHUSI OpPraHU3MOB, HACJIEJICTBEHHAass HW3MEHUYMBOCTb, Oopbba 3a
CYLIECTBOBAHHE, €CTECTBEHHBIN U NCKYCCTBEHHBINH OTOOD).



Odopmiienne cunternyeckoir Tteopun sBojtonnu (CT3). Heitrpanbhas
Teopust 3Bomtouuu. CoBpeMEHHas JBOJIIOIMOHHAS  OWOJIOrvs. 3HAa4YeHHe
HBOJIIOLIMOHHON TEOPHH B (POPMHUPOBAHUH €CTECTBEHHO-HAYYHON KapTHHBI MHPA.

JdeMoHcTpanuu

[Toptpetsr: Apucrorens, K. Jlununeit, X. b. Jlamapk, 3. K. Cent-Unep, XK.
Kiosbe, Y. lapsun, C. C. UerBepuxos, . W. IlImansraysen, x. Xonaeitn, /. K.
benses.

Tabmuubr u cxembl: «Cucrema >xuBod mnpuponsl (mo K. Jluanaero)y,
«Jlectnuna sxkuBbIX cymects (mo Jlamapky)», «MexaHusm ¢GopMHpPOBaAHUS
NpUCHOCOOJIeHn y pacTeHuid W KUBOTHBIX (mmo Jlamapky)», «Kapra-cxema
Mmapuipyta nyremectsug Y. lapsuna», «Haxonku Y. lapsuna», «@opMbl 60pbObI
3a cyuiectBoBaHue», «lloponbl romyOei», «MHoOroodpasue KyiabTypHBIX (opM
KarmycThl», «[1opopl JoManTHuX KUBOTHBIXY, «Cxema 00pa3oBaHUs HOBBIX BHJIOB
(mo Y. J[apBuny)», «CxeMa COOTHOIICHMSI JBWIKYIIUX CHJ 3BOJIOLUNY,
«OCHOBHBIE TTOJIOKEHUSI CHHTETUYECKOU TEOPHH IBOJIOLIAN.

Tema 2. MUKpPOIBOJIIOLUA U €€ Pe3yJIbTAThI

[Tonynsuusa Kak 3jieMeHTapHasi eauHuLa 3BoItoUnnd. COBPEMEHHBIE METObI
OLICHKM TEHETUYECKOTO pa3sHOOOpa3usi M CTPYKTYphl Tomyisiuuid. lM3MeHeHue
reHo(oH/la TOMYJSALMKM KaK »3JIEMEHTApHOE 3BOJIOLUOHHOE SBJIEHUE. 3aKOH
reHeTuyeckoro pasHoBecus J[x. Xapau, B. BalinGepra.

DneMeHTapHble (aKTOphl (IBHXKYIHME CUJIbI) DBOJIIONMU. MyTallMOHHBIN
npouecc. KomOumHaTMBHAs W3MEHUMBOCTH. [lpeiid TEeHOB — clilydaiiHbie
HEHANpaBJCHHbIE HW3MEHEHHs YacToT ajuleaell B momymsiuusax. OQPQext
OocHOBatelsl. Jgpgexm oOymuLiounoeo 2opaviuka. CHUdCeHUue 2eHemu4ecKo2o
paznoobpazus: npuuunsl u cieocmsus. llposenenue sghgpexma Opetigpa cernos 6
oonvuwux U manvlx  nonyaayusx.  Murpauud.  M3omsuug  MOMyJISLIMA:
reorpadguyeckas (mpocTpaHCTBEHHAs), OUoIoru4ecKas (penpoyKTUBHAS).

EctecTBenHbIii 0oTOOp — HampaBisommii Qgakrtop dBomOIUUA. DOpPMBI
€CTECTBEHHOTO  OTOOpa:  JABMXKYIIMWA, CTaOMJIM3UPYIOUIUH,  pa3pbIBAIOIINANA
(nm3pynTtuBHbIi). TlonoBoit or6op. Bo3HMKHOBEHHE M 3BOJIOLUS COLIMAILHOTO
NOBEACHUS )KUBOTHBIX.

[Tpucrnoco6IeHHOCTh  OPraHW3MOB  KaK  pe3yjibTaT  MHKPOAIBOJIIOLIUU.
Bo3HukHOoBeHHME — TpUCHOcOONeHM Yy  opraHu3moB.  Apomopdo3sl U
yuanoananrtanuu. Ilpumepsl npucnocoOiaeHnil y opranu3MoB: MOp(OJIOruyecKue,
¢dusznonornyeckue, - OHMOXUMHUYECKHE,  NoBeAeHuYeckre.  OTHOCUTENBHOCTh
IPUCIIOCOOJIEHHOCTH OPTraHU3MOB.

Bun, ero xputepum u crpykrypa. BumooOpa3oBaHue Kkak pe3ynbTar
MUKpOdBOIIOIMH. M3omsamust — kimtoueBod ¢aktop BupoobOpazoBanus. [lytu wu
CIIOCOOBI BHJ1000pa30BaHMUS: aJUI0NaTPpUYECKoe (reorpaguueckoe),



CUMITaTPUYECKOE (?KOJIOTUYECKOE), «MT'HOBEHHOE) (monumIouU3aIusl,
rubpuanzanus). JmuTenbHOCTh 3BOTIOIMOHHBIX POIECCOB.

Mexanu3mbl (OpMUPOBAHUS OHOJIOTHYECKOT0 Pa3HOOOpa3us.

Pons sBoMtOnMOHHONM OWONOrMM B pa3pabOTKe HAyYHBIX METO/IOB
coxpaHeHus: 6bropazHooOpasusi. MUKpOIBOIIONUS U KOABOIIOIUS MApa3uTOB U UX
x03s1eB. MexaHu3Mbl (OPMUPOBAHUS YCTOWYMBOCTA K aHTUOMOTHUKAM U CIIOCOOBI
OOpBOBI C HEll.

JdeMoHcTpanuu

[Toptpetsl: C. C. UerBepukos, D. Maiip.

Tabmuubl U cxembl: «MyTallMoHHAas H3MEHUYMBOCTHY, «llomynsunonHas
CTPYKTypa BHAa», «CXxema MposiBIeHHs 3aKkoHa Xapau—BaiinOepray, «/IBumwxymme
CWJIBl ABOJIFOLIUUY, «DKOJOTHYECKasT M3OJISIUS NOMYJISIUUA CEBAHCKOW (openny,
«l'eorpadmueckass M3OJSAIUS  JUCTBEHHUIIBI CHOMPCKOW U JIMCTBEHHUIIBI
naypckoi», «IlomyasiiMOHHbIE BOJIHBI YUCIEHHOCTH XUIIIHUKOB H KEepTB», «Cxema
NEUCTBUS €CTECTBEHHOIo o0T0opa», «®PopMbl OOpbOBI 3a CYyIIECTBOBAHHUE,
«AHpycTprualibHbIil MenaHu3mMy, «KuBbie nckonaeMoie», «[[okpoBUTENBCTBEHHAS
OKpacka KUBOTHBIX», «IIpenynpexnaatonias OKpacka YKUBOTHBIX»,
«Dusnonornueckre ananrauumn», «llpucrnocoOreHHOCTh OpraHu3mMoB u €€
OTHOCHUTENBHOCTHY, «Kputepuun Buna», «Bunbl-nBoHukn», «CTpykTypa BHAA B
npupozae», «CrocoObl BuA00Opa3oBaHusy, «l'eorpaduueckoe BH1000pa30BaHUE
TPEX BUAOB JAHIBIIIEH», «IDKOJOTHMYECKOE BHA000pPAa30BAHME BHUIOB CHUHUI,
«ITomumnonel pacteHuity, «KamycTHO-peneuHblid THOPUT.

O6opynoBanue: repbapun pacTeHUM, KOJUIEKIIMN HACEKOMBIX, Yydela MTHII 1
3BEpeil ¢ MpuMepaMu pa3IMYHBIX MPUCIIOCOONEHUHM, uydela MNTUIl U 3Bepe
pa3HBIX BHJIOB, TrepObapuu pacTeHWil OJM3KUX BHAOB, O0O0Pa30BABIIMXCS
Pa3IMYHBIMU CTIOCOOAMHU.

JlabopaTtopnass paGora «BbigBieHHE W3MEHUYMBOCTH y OCO0€H OJHOTO
BUJIY.

JlabopaTtopnass  paGora  «lIpucmocoOieHuss  OpraHu3MOB U HX
OTHOCHUTENIbHAS 1IE1€CO00Pa3ZHOCTDY.

JlabopaTtopnassi paGora «CpaBHeHHE BHUIOB 10 MOP(HOIOTHUUYECKOMY
KPUTEPUIOY.

Tema 3. Makpo3Boonus u €€ pe3yJbTAThI

Metonbl  M3yueHUs  MakpolBoJioLMH. llaneoHTonorMuyeckue  MeToibl
u3ydeHus: odBoiouuu. Ilepexonnpie ¢GopMbl M (QUIOTEHETUYECKUE  PAJIbI
OpraHU3MOB.

buoreorpapuueckue meTonasl u3ydeHus sBoiouud. CpaBHeHue (Giopsl u
dayHbl MaTepuKoB M OCTpoBOB. buoreorpaduueckue obmactu 3emuan. Bunibi-
SHAEMUKHU U PEIIUKTHI.



OMOpPHOIOTHYECKHE U CPAaBHUTEIBHO-MOP(]OIOTrHUECKUEe METO/bl U3yUYeHUs
IBONIIOLMHU. ['eHeTHUecKre MeXaHU3Mbl SBOJIIOLUU OHTOTE€HE3a W IMOSBICHUS
HBOJIIOLIMOHHBIX ~ HOBIIECTB. |'OMOJIOTMYHBIE W  AHAJOTWYHBIE  OpPraHbI.
PyaumMeHntapuble  opraHbl M araBuU3Mbl.  MOJIEKYJIIPHO-TE€HETUYECKHUE,
OMOXMMHUYECKHE W  MaTeMaTH4YeCKUe  METOJbl  M3YYEHHUS  DBOJIIOLMH.
['omonornunbie TeHbl. COBPEMEHHBIE METO/Abl MOCTPOECHUS (PUIOTE€HETHYECKUX
JIEPEBBEB.

XPpOMOCOMHBIE MyTallMU U SBOJIOLIMS TEHOMOB.

OO61mue 3aKOHOMEPHOCTH (MpaBwIIa) ABOJOUUH. [IpuHyun cmenvl yHKYuUlL.
HeobOpatumocTs 3Botonuu. AmantuBHas paguaius. HepaBHOMEPHOCTh TEMIIOB
ABOJIIOLUU.

JdemoHcTpanumn

[Toptpetsl: K. M. bap, A. O. KoBanesckuii, ®. Mroiep, 3. ['ekkens.

Tabmuubl 1 cxembl: «DuUOreHeTUYECKUN PNl JOMAAN», «APXEONTEPUKCH,
«3Bepo3yObie  smepe»,  «Creronedans»,  «Punmopute»,  «CeMeHHbIE
NanopoTHUKW», «buoreorpapuueckue 30Hbl 3emin», «Jpelid KOHTUHEHTOBY,
«PenukTe», «HauampHble cTaguu SMOPUOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX
JKUBOTHBIX», «['OMOJIOTMUHBIE W aAHAJOTUYHBIE OpraHb», «PyIuMeHTb»,
«ATaBU3MBI», «XpOMOCOMHBIC HAOOpHI dYelOBeKa M IUMMaH3e», «laBHbIE
HaIpaBJIEHUS 3BOIOLUNY, «OO01IMe 3aKOHOMEPHOCTH 3BOJIOLIUN.

OO6opyaoBaHue: KOJUIEKIIUU, TrepOapuu, MYJSKU MCKOMAEMbIX OCTATKOB
OpraHW3MOB, MYJISKM TOMOJIOTUYHBIX, aHAJIIOTUYHBIX, PYJMMEHTAPHBIX OPTaHOB U
aTaBU3MOB, KOJIJIEKIIUM HACEKOMBIX.

Tema 4. Ilpoucxo:xaenue U pa3BuTHE )KU3HHU HA 3eMie

HayuHble rumore3bl NPOUCXOXKACHUS >KU3HU Ha 3emie. AOuorenes u
naHcrepmusi. JloHaydHble NpeICTaBIEHUS O 3apOXKACHUMN KU3HU (KPEALMOHU3M).
['nore3a NOCTOSSHHOTO CaMO3apOKIACHUS KU3HH U €€ ONPOBEP)KEHNUE onbITaMu D.
Penu, JI. Cmannanmanwu, JI. [lactepa. [Iporcxoxnenue »Ku3Hu U aCTPOOHOIOTHS.

OcHOBHBbIE JTallbl HEOPraHUYeCKON 3BOJIOLIUH. [Inmanerapnas
(reonmoruueckasi) SBOJIONMSA. XHUMHYECKas HBOIONMA. AOHOTeHHBIM CHHTE3
OpraHnYecKux BeniecTB M3 Heopranmyeckux. Ombir C. Mmmepa u I'. HOpm.
OOpazoBanue mnoaumMepoB u3 MoHoMepoB. KoanepBatHas rumorteza A. U.
Omnapwuna, TUoOTe3a NepBUIHOTO OynboHa J[>k. XonmeliHa, reHeTHIecKasl THIoTe3a
I'. Ménnepa. Pubosumbl (T. Yex) m rumoresa «mupa PHK» VY. T'unGepra.
dopMupoBaHrue MEMOpPAH U BOSHUKHOBEHUE IPOTOKIIETKH.

Hctopuss 3emuin U Meroabl €€ u3ydeHHs. lIcKoraeMmble OpraHuyecKue
octaTtkd. ['eoxpononoruss u e€ wmeronasl. OTHOCUTENbHAsT U aOCONIOTHas
reOXpOHOJIOTHs. ['€0XpOHOIOrnYecKas MKajia: 0HbI, 3Pbl, IEPUOABI, FTOXH.



HavaneHbie 3Tanbl OpraHUYECKOM HBOJIONMHU. [lOSBICHME W HBOJIIOLMS
MEPBBIX KIETOK. DBOJIOIUSA MeTaboyin3Ma. BO3HUKHOBEHHE MEPBBIX HKOCHUCTEM.
CoBpeMeHHbIe MUKPOOHbIE OMOIIIEHKH KaK aHaJIOT MEPBbIX HAa 3emiie COOOIIEeCTB.
Crpomaronutsl. [IpokapuOThI 1 3yKapHOTBHI.

[Tpoucxoxienue 3ykapuoT (CUMOHOreHe3). DBOJIIOIMOHHOE MTPOUCXOXKICHUE
BUPYCOB. [IponcCXOox/I€eHME MHOTOKIETOYHBIX OpPraHu3MOB. BO3HUKHOBEHHE
OCHOBHBIX I'pYyII MHOTOKJIETOYHBIX OPTraHU3MOB.

OCHOBHBIE A3Tamnbl ABOJIONMK BBICHIMX pacTeHuil. OcHOBHBIE apomMopdo3bl
pactenud. Bpixoxm pacrenuidi Ha cymy. I[losBiieHME CHOPOBBIX PACTEHUU U
3aBoeBaHne HuMHU cymHd. CemeHHble pacTeHusa. [IpouMcxoKIeHHE IBETKOBBIX
pacTeHUM.

OCHOBHBIE€ 3Talbl ABOJIOLHUM KUBOTHOTO Mupa. OCHOBHBIE apoMOp(o3bI
KUBOTHBIX. BeHnckas dayna. KemOpuiickuii B3pbIB — IMOSBIIEHHE COBPEMEHHBIX
TunoB. IlepBbie XopnoBbie )KUBOTHBIE. JKH3Hb B BOJIe. DBOJIOLMS MO3BOHOYHBIX.
[Ipoucxoxaenue ampuobuit m pentuiuid. ITpoucxoxkaeHue MIIEKONMUTAIOMUX U
ntui. [lpunnun kimrodyeBoro apomopdosza. OcBoeHHE OECO3BOHOYHBIMH U
MO3BOHOYHBIMU KUBOTHBIMH CYIIIH.

PazButne xu3HM Ha 3emie MO 3paM M NEPUOJAM: apXeil, MpOoTepo30M,
najgeo30i, Me3030M, KaifHo30i. OOmas XapakTepucTuKa KiIuMmara W
reOJIOTUYECKUX TMpoueccoB. [losBiIeHHEe M paciBET XapaKTEPHBIX OPraHU3MOB.
VYrieoOpa3oBaHue: €ro yCJIOBUsI M BJIUSIHUE HA Ta30BbIM COCTaB aTMOC(hEpHI.

MaccoBble BBIMUPAHUSI — 3KOJIOTMYECKHE KPU3HUCHI Mpouuioro. [Ipuunuel u
CJIEICTBUS MacCOBbIX BbIMUpaHUW. COBPEMEHHBIA 3KOJIOTMYECKHN KPHU3HUC, €ro
ocobenHoctu. [IpoGnema coxpanenus: buopaznooOpasus Ha 3emiie.

CoBpeMeHHas cucreMa opraHudyeckoro mupa. [lpuHuunel kiaccupukauuu
oprann3mMoB. OCHOBHBIE CHCTEMATUYECKHUE TPYIIIBI OPTaHU3MOB.

JdemoHncTpanuu

[Toptpetsl: ®@. Pean, JI. Cnannanuaunu, JI. [lactep, . 1. Meunukos, A. W.
Omnapun, Ix. Xonaein, I'. Ménnep, C. Mumiep, I'. FOpu.

Ta6muiel u cxeMbl: «Cxema onbita @. Pequy, «Cxema onbita JI. TlacTepa no
M3YUYCHUIO CaMO3apoxIcHUs xku3Hu», «Cxema omnbita C. Mumnepa, I'. Opw»,
«JTanbl ~ HEOPraHWYECKOW  H3BONIONUNY»,  «l'€OXpPOHOJOTHYECKAs  IIKajay,
«HauanpHbie 9Tanbl OpraHUYEcKor HBOMOINNY, «Cxema o0pa3oBaHUs dyKapHOT
nyTéM cumOuoreHneza», «Cucrema >XUBOU Tpuponb», «CTpOCHHE BUpYCay,
«Apomopdossl  pacteHuity, «PuHHOPUTHY), «OAHOKIETOYHBIE BOJOPOCIN,
«MHOTrOKJIEeTOUHbIE BOAOpocny, «Mxu», «llanmopoTtHukn», «l 0JI0CEMEHHBIE
pactenusi», «OpraHbl I[BETKOBBIX pacTeHi», «(CxeMa pa3BUTHUS >KUBOTHOIO
Mupay, «Apomopdossl KHBOTHBIX», «lIpocTeitmmey, «KumeunonosocTHbIEY,
«IInockue yepBm», «YneHuCTOHOTHEY, «PBIOBIY, «3€MHOBOJIHBIEY,



«IIpecmbikaromuecs», «lltumpy, «Mnekonuraromue», «Pa3BuTHe KU3HH B
apXeucKou ape», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOM dpe», «Pa3BUTHE KU3HU B
IIaJIC030MCKOM 3pe», «Pa3BuThe XKU3HU B ME3030MCKOU 3pey, «Pa3Butne Xxu3HU B
KaitHO30MCKOM 3pe», « COBpEMEHHAs! CUCTEMA OPTAHUYECKOTO MUPA.

O6opynoBanue: repOapuu pacTeHUd pa3IUYHBIX OTIENOB, KOJUIEKIUU
HACEKOMBIX, BJIAKHBIE MPENApaThl KUBOTHBIX, PAKOBUHBI MOJUTKOCKOB, KOJUICKIIUH
WUTJIOKOXKHX, CKEJIEThl ITO3BOHOYHBIX JKUBOTHBIX, 4Yydela MTHUL W 3BEpPEW,
KOJUIEKIIMM OKAMEHEJOCTEM, MOJIE3HBIX HMCKOIMAEMBIX, MYJS)KH OpPraHUYECKHUX
OCTaTKOB OPTaHU3MOB.

BupryanbHasa  sa0oparopHasi padora «MoJenupoBaHUWE — ONBITOB
Mumiepa—tOpu 1o u3ydeHH0 aOMOT€HHOTO CUHTE3a OPraHUYECKUX COEIMHEHUN B
NEPBUYHON aTMOC(heEpe».

JlabopaTtopnass paGora «l3yueHue W ONHCaHUE HCKOMAEMBIX OCTATKOB
JPEBHUX OPTaHU3MOB).

IIpakTnueckass padora «/M3ydyeHue OCOOEHHOCTEM CTPOECHHSI pacTEHUU
Pa3HBIX OTZIEIIOBY.

IIpakTnueckas padora «M3yuenne ocOOEHHOCTEN CTPOEHUSI TO3BOHOYHBIX
YKUBOTHBIX).

Tema S. [IpoucxoxkaeHue yeja0BeKa — AHTPOINOIeHe3

Paznenel u 3anaun anTpononorud. MeTo bl aHTPOIIOJIOTHH.

CTaHOBIIEHHE TPEACTABIECHUNA O IMPOMCXOXKIAEHUU 4YenoBeKa. Penurnosneie
BO33peHus. COBpEMEHHbBIE HAYYHBIE TEOPHUHU.

CX0ACTBO YeNOBEKA C KUBOTHBIMU. CHCTEMATUYECKOE MOJI0KEHUE YEIOBEKA.
CBugerenbcTBa  CXOACTBA  4YEJIOBEKA € KUBOTHBIMU:  CPaBHUTEJIBHO-
MOpPGOIOTHYECKHE, AMOPHUOJIOTUYECKHE, (b1310JI0r0-OMOXUMUYECKHE,
noBeaeHYeckre. OTINYMS YEI0BEKa OT )KUBOTHBIX. [IpSIMOX0XKIEHUE U KOMILIEKC
CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE rOJOBHOIO MO3ra U BTOPOU CUTHAIBHOMN
CHUCTEMBI.

JIBrokymiye cuiibl ((pakTopbl) aHTPOIIOTeHE3a: OMOJIOTMYECKHUE, COLUAIbHBIE.
CooTHolIeHNEe OMOJOTUYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OCHOBHBIE CTaJMM aHTpornoreHesa. PaHHue uenoBeKOOOpa3Hble 00E3bSHbI
(IPOKOHCYJIBI) M paHHUE TTOHTHIBI — OOIIUE IPEAKH YeT0BEKOOOPa3HBIX 00€3bsH H
Troaed. ABCTPAIIONIUTEKH — JIBYHOTHE MPEIKHU JIroAer. UenoBeK yMelblid, epBbIe
M3TOTOBIICHUSI OPYAUU TpyAa. YeloBeK NpsMOXOISIIMN U TIEPBBINA BBIXO JIFOACH
3a npenensl  Adpuku. YemoBek reWnenbOeprckuii  — 0oOmME  MpeoK
HEAHJEPTAIBCKOTO YEJIOBEKA M YEJIOBEKAa pa3yMHOro. UeloBeK HEaHAEPTAIbCKUI
Kak BHJ JIIOJIEM XOJOJHOrO KiamMara. YenoBeK pa3yMHbIM COBPEMEHHOIO THIIA,
JICHUCOBCKUM YEJIOBEK, OCBOCHHE KOHTHHEHTOB 3a TpenenamMu AdQpuxu.
[TasleoreneTrka u najseoreHOMMKA.



DBOJIONUA COBPEMEHHOTO 4YesoBeKa. EcTecTBeHHBIN OTOOpP B MOMYJSIIUASIX
yenoBeka. MyTalmoHHBIN Tporiecc U mnomuMopdusm. llomynsnnoHHBIE BOJHBI,
npetid renoB, murpanus U «3G(HEeKT OCHOBATENS» B MOMYJISIUSIX COBPEMEHHOTO
YEJI0BEKA.

UYenoseueckue pacel. [lonarne o pace. bosbuime pacel: eBporeougHas
(eBpasmiickasi),  aBCTpajo-HerpougHas  (SKBaTOpuajbHasi),  MOHIOJIOWJIHAS
(a3maTcko-aMepuKaHcKas). Bpems W IyTu pacceineHus 4YeloBeKa IO IUJIaHETe.
EnuHcTBO  4yenoBeueckux — pac. HaydHas  HECOCTOATENBHOCTH — pacu3Mma.
[IpucnocoONeHHOCTh YelOBeKa K pPa3HbIM YCIOBHUSIM OKPYXKAloUEH Cpeabl.
Bnusnue reorpaduueckoit cpenbl U apedida TeHOB Ha MOPQOJIOTHIO U
(U3HOJIOTHIO YETIOBEKa.

MexaucuuruiiHapiable  MeTolbl B (usnuecko  (OHMOJIOTHYECKON)
AHTPOINOJIOTHH.  DBOJIIOUMOHHAS ~ AHTPOMNOJIOTHUS W MNaJIEOAHTPOIOJIOTHUS
YeJIOBEYECKUX NOMyJALUil. buocomuanbHble HCCIENOBAHUS MPUPOABI YEIOBEKA.
HccnenoBanne KO3BOIOUUHA OMOJIOTHYECKOT0 U COLMATIBHOTO B YEJIOBEKE.

JdemoHcTpanumn

[Toptpersr: Y. lapsun, JI. JIukn, . 5. Porunckuit, M. M. I'epacumos.

Tabnuupl u cxembl: «MeToIbl aHTPOTIOIOTUNY, «I 0JIOBHON MO3T YEJIOBEKa,
«YenoBekooOpa3ubie 00€3bsiHb), «CKeneT dYeloBeKa M CKeJeT IIMMITaH3ey,
«PynuMeHTBI U aTaBU3MBbD», «JIBUXKYIIIME CUJIBI aHTPOTIOTEHE3a», « DBOIIOLIMOHHOE
IpEBO  YeNOBeKa», «ABcTpamonutTek», «YenoBek  ymenslid», «Yenosek
NPSIMOXOJAIININY, «JleHuCOBCKHI YesioBek» «Heannepranbipy, « KpoMaHbOHIIBD,
«IIpenku yenoBekay», «ITarbl 3BOJIOLNH YEIIOBEKay», «Packl uenoBekay.

O6opynoBaHue: MYJSDKM — OKaMEHEJIOCTEeH, MpeIMETOB MaTepHalbHOMN
KyJIbTYphl ~TPEIKOB YeJIOBEeKa, penpoaykuuu (dpoTtorpaduu) KapTUH C
MUQOJIOTUYECKUMU ¢ OUOJEHCKUMHU CIOKETaMU TPOUCXOXKICHUS 4YeJIoBeKa,
dboTorpaduu HaX0IOK UCKOTMAEMbIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOICIb
yepena 4YejIoBEeKa M uepena MIMMIIAH3€, MOJIeJb KUCTH YeJIOBeKAa U KHUCTH
HIMMITaH3€, MOJEJIH TOPCa MIPEAKOB YEJIOBEKA.

JlabopaTopHasi padora «M3yueHne o0cCOOEHHOCTEH CTPOCHUSI CKeleTa
YeJIOBEKA, CBSI3AHHBIX C MPSIMOXO0XKICHUEM.

IIpakTnueckas padora «/3ydeHue 3KOJOTHUECKUX afanTaluid YeT0BEKay.

Tema 6. Dxkosoruss — Hayka O B3aMMOOTHOUIECHHUSIX OPraHU3MOB U
HAJ0OPraHM3MEHHbIX CHCTEM C OKPYKAKOLIEH CpeaoH

3apoxaeHue U pa3Butue dkojoruu B Tpyaax A. I'ymbonpara, K. @. Pyinbe,
H. A. CesepioBa, O. I'ekkens, A. Tenciu, B. H. CykauéBa. Pa3gensl u 3amauu
sK0J0TUH. CBSI3b SKOJIOTUU C APYTUMU HayKaMmHu.



Metoapl skonoruu. [loneBble HaOmoneHUs. DKCIEPUMEHTHI B 3KOJOTHU:
OpUpOAHBIE W JlabopaTopHble. MoaenupoBaHue B 3KOJOTMH. MOHHUTOPUHT
OKPYXAaIOIIEH CPeNIbl: JIOKAIbHBIN, peTHOHALHBIN U TJIOOATBHBIN.

3HaYeHUE DOKOJIOTMYECKWX 3HAHWUW I 4YeJOBeKa. JKOJIOTHYECKOE
MHPOBO33pPEHUE KaK OCHOBa CBs3€W 4eyioBeuecTBa ¢ npupoaoi. ®opMupoBaHue
HKOJIOTHYECKOMN KYJIBTYpPbl U 3KOJIOIMYECKON TPAMOTHOCTH HACEJICHHUS.

JdemoHcTpanumn

[Toptpetsl: A. I'ymGoapar, K. @. Pynse, H. A. Ceseprios, O. ['ekkens, A.
Tencnu, B. H. Cykaués.

Tabmuupbl u cxembl: «Paznensl skonmorumy», «MeTtonbl skojorum», «Cxema
MOHUTOPHUHIA OKPYKatOLIEH CPeIbI».

JlaGoparopHasi padora «3yuenue METOJIOB JKOJIOTUYECKUX
UCCIIENOBAHUID.

Tema 7. Opranusmsbl U cpea 0OUTAHUS

DKoJiornyeckre (PaKTopbl U 3aKOHOMEPHOCTH UX JedcTBud. Knaccudukanus
HKOJIOTMYECKUX (DaKTOPOB: aOMOTHUECKHE, OMOTUYECKUE, aHTpONOreHHble. O01ue
3aKOHOMEPHOCTH AEUCTBUS 3KojJormyeckux (axropon. [IpaBuno munumyma (K.
[npenrens, 0. JIubux). TonepaHTHOCTh. DBPUOMOHTHBIE M CTEHOOMOHTHBIE
OpraHU3MBI.

AbGuotnueckue ¢akropsl. CBeT Kak 3KoJiormueckuil ¢akrop. /[elcTBue
pPa3HbIX YYAaCTKOB COJHEYHOTO CIIEKTPA HAa OPraHU3Mbl. JKOJOTMYECKHUE TPYIIIbI
pacTeHUN M JKMBOTHBIX IO OTHOWIEHHWIO K cBeTy. CHrHanpHas pojb CBeETA.
doTonepruoan3M.

Temneparypa kak oskonorudeckuit (akrtop. JleiicTBue Temmneparypsl Ha
opraHu3Mbl. [IOMKHAIIOTEPMHBIE U1 TOMOMOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U
CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak skojorumdeckuil ¢aktop. I[lpucrnocoOneHusi pacteHuii K
noJiiepxaHuio BogHoro Oananca. Knaccudukanust pacTeHuidl Mo OTHOIICHUIO K
Boze. [IpucrnocoOaeHus )KMBOTHBIX K M3MEHEHHUIO BOJHOTO PEXHUMA.

Cpenbl oOuTaHUSI OPraHU3MOB: BOJHAs, HA3€MHO-BO3YIIHAs, MOYBEHHAs,
riiyOMHHasT  TOJANOYBEHHAs,  BHYTpUOpraHu3MeHHas.  DU3UKO-XUMUYECKUE
OCOOCHHOCTH cCpell OoOMTaHus oOpraHu3moB. I[IpucmocoOyieHuss OpraHU3MOB K
YKU3HH B Pa3HbIX CpEIax.

buonornyeckue putmbl. BHemnHue u BHyTpeHHUE pUTMBI. CyTOuUHBIE U
roJu4yHble pUTMbL. [IpHCcOCOOJIEHHOCT OPraHU3MOB K CE30HHBIM H3MEHEHUSIM
YCJIOBUU JKU3HU.

Kusznennsie Qopmer  opranmsmoB. llonstTe o KuU3HEHHOW dopme.
XKuznennsle popMbl pacTeHUIl: 1epeBbs, KyCTAPHUKU, KyCTAPHUUKH, MHOTOJIETHHE



TpaBbl, OJHOJICTHHE TpaBbl. JKW3HEHHbIE (OPMBI >KHUBOTHBIX: THAPOOHOHTHI,
re00HMOHTHI, a9pOOMOHTHI. OCOOEHHOCTH CTPOSHUS U 00pa3a KU3HHU.

buotnueckune (baxTopBHI. Buner  OmoTHueckux — B3aUMOJACHCTBUIA
KOHKYPEHIUS, XUIIHUYECTBO, CUMOMO03 U ero gopmel. [lapazutusm, koomnepamus,
MYTYyajJu3M, KOMMEHCaIN3M (KBapTUPAHTCTBO, HaxjaeOHn4uecTBo). Hetpoduueckue
B3auMonencTBus  (Tommueckue,  (Qopudeckue, (pabpuyeckue).  3HaUCHHE
OMOTHYECKUX B3aUMOJICUCTBUN [Ji1 CYIIECTBOBAHUS OpPraHU3MOB B Cpelie
obOutanus. [IpyHIIMT KOHKYPEHTHOTO UCKIIOYEHUS.

JdeMoHcTpanuu

Tabmuubl U cxeMbl: «Dkoyiornueckue (akTopel», «CBETOBOM CHEKTPY,
«IKOJIOTUYECKHE TPYIIIbI )KUBOTHBIX MO OTHOIIEHUIO K CBETY», « eIIOKpOBHbBIE
KUBOTHBIE», «XOJOJHOKPOBHBIE KUBOTHBIE», «DHU3HOJIOTMYECKUE aJalTalUU
KUBOTHBIX», «Cpenbl 0OWUTaHUS OpPraHu3MoOB», «bHOJOrHYECKHE PUTMBDY,
«Kusnennole  Gopmbl  pacteHuit», <«OKuzHeHHble  (DOPMBI  KUBOTHBIXY,
«JKOCHUCTEMA IIMPOKOJIMCTBEHHOIO JIECA», « IKOCUCTEMA XBOMHOTO Jiecay, «llemu
NUTaHus», «XuiHuuectBoy, «llapasutuzmy», «Konkypenuus», «Cumounosy,
«KommeHcanuzmy.

O6opynoBanue: repbapud pacTeHUW W KUBOTHBIX, MPHUCIOCOOJIICHHBIX K
BIUSHUIO PA3JIUYHBIX HKOJOTHYECKUX (DaKTOpoB, repOapuu CBETONIOOUBBIX,
TEHEJIFOOMBBIX M TEHEBBIHOCIMBBIX PACTCHHM, CBETOJIOOUBBIC, TEHEIIOOUBBIE U
TEHEBBIHOCIIMBBIE KOMHATHBIC PACTEHUSI, FepOapuu M KOJUICKIIUU TETUIOTIOOUBBIX,
3MMOCTOMKHUX, MOPO30YCTOMYMBBIX PACTCHH, uydyesa MTHI] U 3Bepel, repdbapuu
pacTeHul, OTHOCSIUXCA K TUrpodutam, kcepoduram, me3odutram, KOMHATHBIC
pacTeHusi TaHHBIX TPYIIN, KOJJICKIIMU KMBOTHBIX, OOMTAIONIUX B Pa3HBIX CPElax,
repOapuu W KOJUIGKIIMM PAaCTeHUM U IKUBOTHBIX, O0JaJaloluX YepTaMu
MPUCIIOCOOJICHHOCTH K CE30HHBIM H3MEHEHUSIM YCJIOBUH JKWU3HU, TepOapuu U
KOJUICKIIUM PACTEHUM U KUBOTHBIX PA3IUYHBIX >KU3HEHHBIX (HOPM, KOJIICKIIUU
YKUBOTHBIX, YUYACTBYIOIIUX B PA3IMUYHBIX OMOTHUECKUX B3aUMOJICHCTBUSIX.

JlabopaTopHasi paGota «BpisiBIeHHE NpPUCTOCOOIECHUNH OPraHU3MOB K
BIIMSIHUIO CBETa.

JlabopaTopnasi paGora «BbIgBICHUE MPUCTIOCOOTICHUN OPraHU3MOB K
BIIMSHUIO TEMIIEPATYPBI».

JlabopaTopnasi padora «AHATOMUYECKHME OCOOCHHOCTH pACTCHUN U3
pPa3HBIX MECT OOUTAHUSY.

Tema 8. Ikos10rusi BUAOB U NOMYJISILMI

OKOJIOTUYECKHE  XAPAKTEPUCTUKU  MOMYJISLHH. [Tonynsimusas~ Kak
Ounonornyeckas cucreMa. Poyib HEOTHOPOIHOCTH Cpefibl, (pu3ndeckux O0aphepoB U
0COOEHHOCTEH OMOJIOTHH BHJIOB B (DOPMHUPOBAHUM MPOCTPAHCTBEHHON CTPYKTYPHI
nonynsiuid. OCHOBHBIE TOKa3aTeM MOMYJSLUMUU: YHUCICHHOCTh, IUIOTHOCTD,



BO3pAacTHasi W TMOJOBas CTPYKTypa, POXKIAEMOCTb, MPUPOCT, TEMII POCTa,
CMEPTHOCTh, MUTPAIHSI.

DKoJyioruyeckasi CTpykTypa nonyiasanuu. OlieHKa YHUCICHHOCTH MOMYJISIINH.
JvHamMuka monynsiuud U €€ peryssinus. bHOTHYeCKHMH MOTEHUMANl MOMYJIALNY.
MopenupoBanue JuHaMHUKU NOMyssinuu. KpuBbie pocTa YHCIIEHHOCTH MO YIS LIHAH.
KpuBbie BbDKMBaHMS. Perynsiniusi 4MCIEHHOCTH MOMYJSLMA: poib (HAKTOPOB,
3aBUCAIINX W HE 3aBUCSIINX OT IMJIOTHOCTH. DKOJOTUUECKUE CTPATETUU BUJIOB (T- U
K-ctparerun).

[Tonarue o0 »Kkojoruueckoil Humie Bujga. Mecroobutanue. MHoromepHas
MozeNnb 3KoJiorndeckor HumM JIxk.J. XartumHcoHa. Pa3mepbl 3KOJIOrMYECKOU
Huiy. [loTeHnnanbHas U peain30BaHHAS] HUIIH.

Bun kak cucrema nomynsauuid. Apeansl BUIOB. BHIBI M X JKU3HECHHBIE
CTpaTEeruu. JKOJOTHUYECKNE SKBUBAJICHTBHI.

3aKOHOMEpPHOCTU TOBEAEHUS W MUIPALMI JKUBOTHBIX. buHoJoruueckue
WHBA3UU YYKEPOJHBIX BUJIOB.

JdemoHcTpanumn

[Toptper: k. . XaTunHCOH.

Tabmuubl U cXembl: «DKOJOTMYECKHE XAPAKTEPUCTUKHU OIS,
«IIpocTpancTBeHHass  CTpyKTypa nomyjsinun», «Bo3pacTHeie  nupamuabl
nonynsiun», «CKOPOCTh  3aCECHUs] TMOBEPXHOCTH  3eMJIM  Pa3IMYHBIMU
opranuzmamMmn», «Mojenb 3xonorndeckor Humu k. Y. XaTaunconay.

O6opynoBaHue: repoapuu pacTeHUHN, KOJUICKIIUH )KUBOTHBIX.

JlabopaTtopnasi  pabora  «IIpucmocoOieHus ceMsSH  pacTeHHH K
pacCeNeHUIO».

Tema 9. Ikosorus coo01ECTB. IKOJIOTHYECCKHE CUCTEMBI.

CooOmectBa opranu3zMoB. buoneno3 u ero crpykrypa. CBszu Mexny
OpraHu3MaMu B OHMOIICHO3E.

OkocucteMa kak oTkpbiTas cucteMa (A. JIx. Tencnu). OyHKIMOHATBHBIE
OJIOKM OpraHM3MOB B DJKOCHUCTEME: IPOJIYIEHTb, KOHCYMEHTBI, PEIYIICHTHI.
Tpoduueckue ypoBHu. Tpoduueckue uenu u cetd. AOUOTHUECKHE OJIOKU
skocucteM. [104BbI U Wbl B 3KOocHCcTeMax. KpyroBopoT BEIIECTB U MOTOK SHEPTUHU
B OKOCHCTEME.

OcHOBHbIE  TIOKa3zaTelM  JAKOCHCTeMBbl. buomacca W OPOIYKIHMS.
DKOJIOTHYECKUE TUPaMUIbI YUCEII, OMOMACCHI U DHEPTUH.

Junamurxa srxocucmem. Kamacmpoguueckue nepecmpoiiku. Duykmyayuu.
HampaBneHHble 3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cykieccuu. [lepBuunbie u
BTOPUYHBIE CYKIIECCMM M HMX NPUYUHBL. AHTPONOTCHHbIE BO3JCHCTBUS Ha
cykneccuu. Kimmmakcunoe coo6recTBo. buopaznoodpasue u mojHOTa KpyroBopoTa
BEIIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIIECTB.



[TpupoaHble 3KOCUCTEMBL. JKOCUCEMbl 03EP U peK. DKocucmembl Mopet u
oxeanos. Ixocucmemvl MyHOp, 1€CO8, CMenel, NyCmbvlitb.

AHTpONOreHHbIE 3IKOCUCTEMBL. Arpo3kocucTema. ArpoueHo3. Paznuuwns
MEXIy aHTPOIIOT€HHBIMU U MTPUPOJHBIMH SKOCUCTEMAMH.

Ypboskocucrembl. OCHOBHBbIE KOMIIOHEHTHI ypOoskocucteMm. [opojckas
dbnopa wm dayna. CuHaHTpomm3aiusi Topojckoi (ayHbl. buomormueckoe u
XO3s5IIICTBEHHOE 3HAYEHHE arPOIKOCUCTEM U YPOOIKOCUCTEM.

3aKOHOMEPHOCTH (POPMUPOBAHKS OCHOBHBIX B3aMMOJIEHCTBUI OPraHU3MOB B
sKocuctemax. Ponv kackaonoco 3ghgexma u 6udo8-30upukamopos (Kirouesvlx
6U008) 8 (QyHKYUOHUpOosaHuu 3Kkocucmem. IlepeHOC PHEPTUM U BEIIECTB MEXIY
CMEXKHBIMU SKOCUCTEMAaMHU. Y CTOMYMBOCTh OPraHW3MOB, MOMYJIALUNA U SKOCUCTEM
B YCJIOBUSIX €CTECTBEHHBIX U aHTPOIOT€HHBIX BO3JACHCTBUIA.

Mexanuzmuol 8030elicmaus 3GepA3HeHUll  PA3HbIX munos Ha
CcyOOp2aHU3IMEeHHOM, OP2aAHUZMEHHOM, NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbl ~ 9KOJI02UHECKO20  HOPMUPOBAHUS — AHMPONO2EHHO20  8030€lCMBUSL.
MeTo10J10r1s MOHUTOPUHTA €CTECTBEHHBIX U AHTPOIIOTEHHBIX IKOCUCTEM.

JdemoHcTpanumn
[Toptpert: A. JIx. Tencau.
Tabmuupr u  cxembl:  «CTpykTypa  OumoreHoza»,  «IKocucrema

IIMPOKOJUCTBEHHOTO JIeCa», « IKOCUCTEMA XBOMHOTO Jiecay, « DyHKIHOHAIbHBIE
IPYIIbl OPTaHU3MOB B AKOcHCTeMe», «KpyroBopoT BEIIECTB B HKOCHUCTEME,
«llenn nutanus (macTOUINHAS, AETPUTHAA)Y», « IKOJOTUUYECKAS] TUPAMUIA YUCET,
«IKonoruyeckas nupamusia OMOMacchDy, «IKOJOTUYECKAsT MUPAMUA SHEPTUNY,
«O0pazoBanue 6onota», «IlepBuunas cykueccus», «BoccranoBnenue yeca mocie
noxapa», «IKocucTteMa 03epa», «ArpoueHo3», «KpyroBopoT BElIECTB U MOTOK
SHEPIUM B arpolieHose», «IIpuMepsl ypo0o3KOCHCTEM).

O6opynoBanue: repbapuu pacTeHUH, KOJUIEKIIMN HACEKOMBIX, Uydelia MTHII U
3Bepeid, repOapuu KyIbTYPHBIX U JUKOPACTYIINX PACTEHUH, aKBapUyM KaK MOJIEITh
HKOCHUCTEMBI.

IIpakTnueckas padora «/3ydyenue u onucanre ypo03KOCUCTEMBI.

JlabopaTopnasi paGora «M3yueHue pazHOOOpa3usi MEJIKUX IOYBEHHBIX
YJIEHUCTOHOTHUX B PA3HBIX SKOCUCTEMAX).

IKCKypcHsl «IKCKYpCHsl B TUIMYHBIN OmoreorieHo3 (B AyOpaBy, Oepe3HsK,
€IbHUK, Ha CYXO/I0JbHBIN WU TOMMEHHBIN JYyT, 03€p0, 00JI0TO)».

IKCKYpcUsi «DKCKYpCHsl B arpo’KoCUCTeMy (Ha TOJI€ WU B TEIUIMYHOE
XO03SMCTBO)».

Tema 10. Buocdepa — riodanbHas 3KOCUCTEMA

buochepa — obmemnanerapHas oOojouka 3emiid, TAE CYIIECTBYET WIIU
CylLleCTBOBaJa kU3Hb. PazButue npeacrasienuit o ouocdepe B Tpyaax J. 3rocca.



VYuenne B. U. Bepuaackoro o 6mochepe. O6mactu 6nocheps u e€ cocras. JKupoe
BeIIeCTBO OHOochepsl U ero PyHKINH.

3aKOHOMEPHOCTH CylIecTBOBaHUSI Onocdepbl. OcoOeHHOCTH OHMOChEpPhl Kak
ri100aJIbHOM 3KocHCcTeMBbl. JIuHaMuueckoe paBHoBecHe B onochepe. KpyroBopotsi
BEIIECTB U OMOreOXMMHUYECKUE IUKIBI (YIriepojia, a30Ta). PUTMUYHOCTD SIBJICHUMN
B Ouocdepe.

3oHaneHOCTH OWochepsl. llorstne o Ouome. OCHOBHBIE OWOMBI CYIIIH:
TYHApPa, XBOMHBIE Jieca, CMELIAHHbBIE U IIIHUPOKOJIUCTBEHHBIE JiEca, CTEINN, CABAHHBI,
MyCTBIHU, TPOITMYECKUE JIECA, BBICOKOTOPhs. KiMMar, paCTUTENbHBIA U )KUBOTHBIN
MUp OMOMOB CYIIIH.

Ctpyktypa u (QyHKIUS )KUBBIX CUCTEM, OLIEHKA UX PECYPCHOTO MOTEHIMAIa U
onochepHbIX PYHKIMIA.

JdeMoHcTpanuu

[Toptpetsl: B. 1. Bepnaackuii, 3. 3tocc.

Tabmuupbr u cxeMmbl: «['eocdepsr 3emin», «KpyroBopor asora B mpUpPOAE»,
«KpyroBopoT yriepona B mpupoae», «KpyroBopor kuciopoaa B HOpHUPOIE»,
«KpyroBopoT Boabl B npupoae», «OcHOBHbIE OMOMBI cylmn», «Kinumatuyeckue
nosica 3emnn», «Tynapay, «Taliray, «Cmemanasiii jgec», «IIIMpOKOIMCTBEHHBIN
nec», «Crenby, «CaBanHay, «IIycThiHDY, « TpONUUECKU JIECH.

O6opynoBaHue: repbapuu pacTeHUN pa3HbIX OMOMOB, KOJUICKIIUU KUBOTHBIX.

Tema 11. YesnnroBek u OKpy:ka0IIaf cpeaa

DKOJIOTUYECKHE KPU3HChI M HMX MPUYUHBL. Bo3aelcTBue uelloBeka Ha
ouocdepy. 3arps3HeHHE BO3AYITHON cpenabl. OxpaHa BoO3ayXa. 3arps3HEHHE
BOOHOM cpenbl. OxpaHa BOAHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
MOYBEHHBIX pecypcoB. I3MeHeHne kiumara.

AHTpOIIOTEHHOE BO3JIEVCTBAE HA PACTUTEIBHBIN U )KUBOTHBIM Mup. OXpaHa
pacTUTENIBHOTO U >KMBOTHOTO Mupa. OCHOBHBIE MPUHLMIIBI OXPaHbl MPUPOJBIL.
Kpacasle kuHuru. Ocobo oxpaHsembie mnpupomabie Tepputopun (OOIIT).
Boranudeckue casibl ¥ 300JI0THYECKHUE TaPKHU.

OCHOBHBIC MPUHIUIIEI YCTOMYMBOTO Pa3BUTHUSI YEIOBEYECTBA W IPHUPOJIBIL.
PanionasibHO€  TPUPOJOMOJIB30BAHUE W COXpaHEHHUE  OMOJIOTHYECKOTO
pazHooOpasuss 3emian. OOmuMe 3aKOHOMEPHOCTH TJIOOAJIBHBIX DKOJOTHUYCCKUX
Kpu3ucoB. OCOOEHHOCTU COBPEMEHHOTO KPU3HCA U €T0 BEPOSITHBIC TTOCIICICTBHUS.

Pa3Butrie METOJIOB MOHUTOPHHTA Pa3BUTHSA OMACHBIX TEXHOTEHHBIX
npoueccoB. CucmemHvle uccredo8anus nepexooa K pecypcocbepezaroujeti u
KOHKYPEHmMOcnocobHou snepeemuxke. buonocuuecrkoe paznoobpasue u buopecypchoi.
Hayuonanvnvle ungopmayuonnvie cucmemvl, obecneuugarowue 0ocmyn K
uHgopmayuu no COCMOAHUIO OMOENbHbIX U008 u sxocucmem. (OcHOBbI



IKoOpeadbuumayuu dKocucmem U cnocooos 060pvoObLl ¢ OUONOBPENCOCHUIMU.
Pexoncmpykyus Mopckux u HazeMHbLX IKOCUCTEM.

JdemoHcTpanumn

Tabmuubr u  cxembl:  «3arpsis3HeHHe  atMocepbl»,  «3arpsi3HEHHE
ruapocdepb», «3arpsisHeHue nouBbl», «llapHukoBbiil  addexT», «Ocobo
OXpaHseMbIe PUPOAHBIC TEPPUTOPUMNY, «MoOAETN YIPABIIEMOI0 MUPAY.
O6opynoBanue: ¢ororpaduu OXpaHSIEMBIX PACTEHUN W KUBOTHBIX KpacHoi
kHuru Poccutickoit @enepanuu, KpacHol KHUTH peruoHa.



INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMUBI 11O
BNOJIOT'NAU HA YPOBHE CPE/JHET'O OBIIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJibTaTaM OCBOEHUS
OOy4YalOMIMMHUCS TPOrpaMM CpeJHEero oOiero oO0pa3oBaHMs: JIMYHOCTHBIE,
METAaNpEIMETHBIE U PEIAMETHBIC.

B cTpykType MMYHOCTHBIX PE3YyIHTATOB OCBOEHUS MPOrPAMMBI 110 OMOJIOTUU
BBIJICJICHBI CIIEAYIONINE COCTABJISIFOIINE: OCO3HAHME OOYJArONTUMUCS POCCUHCKOMN
IPaXKIaHCKON UJIEHTUYHOCTU — TOTOBHOCTH K CaMOPa3BUTHUIO, CAMOCTOSITEIbHOCTH
U CAMOONpPENENEHUI0, Hamuyue Mmomusayuu K OOydeHUI0  OHOJIOTHH,
yejleHanpasienHHoe pazéumiue BHYTPEHHUX YOEKICHUW JIMYHOCTH HAa OCHOBE
KJIFOYEBBIX I[IEHHOCTEH W HCTOPUYECKUX TPAAUIUN pa3BUTUS OUOJOTUYECKOTO
3HAHUS, 20MOBHOCMb U CNOCOOHOCMb O00YYAIOIIUXCSl PYKOBOJICTBOBATHCS B CBOEH
JEATEIBHOCTH LI€HHOCTHO-CMBICIIOBBIMA YCTAHOBKaMHU, NPUCYIIUMHU CHUCTEME
Ouonornyeckoro  oOpa3OBaHUsS, Haluuue  NPABOCO3HAHUSA  DKOJOTUYECKOUN
KYJBTYPbI, CHOCOOHOCMU CMABUmMb e U CTPOUTH )KU3HEHHBIE TIaHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHHS MTPOTPAMMBbl 110 OMOJIOTUU JOCTUTAKOTCS
B CIMHCTBE Y4YeOHOW M BOCHUTATEIHHOU JESITEIILHOCTH B COOTBETCTBUHU C
TPAAULIMOHHBIMUA POCCUMCKUMH COLMOKYJIBTYPHBIMH, UCTOPUYECKUMHU U JYXOBHO -
HPABCTBEHHBIMHU IIEHHOCTSIMU, MPUHSATHIMU B OOIIECTBE MpaBUIaMU U HOPMaMH
MOBEJICHUSI W CIOCOOCTBYIOT TIpoOIlecCaM CaMONO3HAHMs, CaMOBOCIHMTAHUS H
caMOpa3BUTHS, Pa3BUTHUSI BHYTPEHHEM TNO3ULMM JUYHOCTH, NATPUOTHU3MA U
YBaXKEHHS K 3aKOHY M IMPABOIOPSAKY, YEJIOBEKY TPyAa M CTapUIEMy MOKOJEHUIO,
B3aMMHOTO YBa)X€HHUs, OEpPEKHOT0 OTHOIICHUS K KYJIbTYPHOMY HACJICAUIO U
TpaaulMsIM MHOTOHAIMOHAJIBLHOTO Hapona Poccuiickoit ®denepanuu, Opupojae U
OKPYXKAIOIIEN CPEE.

JIngyHOCTHBIE pE3ynbTaThl OCBOEHUS YyueOHOro mpeamera «buomorus»
JIOJDKHBI OTPakaTh TOTOBHOCTh M CIIOCOOHOCTh 00y4YaronuXcsi pyKOBOJICTBOBATHCS
chOpMHUPOBAHHOK BHYTPEHHEH IIO3MIIMEH JIMYHOCTH, CHCTEMOM IIEHHOCTHBIX
OpUCHTAIIUN, TO3UTHUBHBIX BHYTPEHHUX  YOEXICHUN, COOTBETCTBYIOIIMX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBA, pPaCIUIMPEHUE >KU3HEHHOTO
OMbITA U OMbITAa ACATEILHOCTU B MPOLIECCE PEAM3aAlMA OCHOBHBIX HAIpPaBIICHUI
BOCIIUTATENBHON IE€SITEIBHOCTH, B TOM YHCJIE€ B YACTH:

1) rpaIaHCKOT0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMK 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO YJIeHA POCCUHCKOIr0 00I1IeCTBa;

OCO3HaHWE CBOMX KOHCTUTYIIMOHHBIX TIPaB M OOS3aHHOCTEH, YBaKCHHE
3aKOHA U MPaBOIOPSIKA;



TOTOBHOCTh K COBMECTHOM TBOPUYECKON MESATEIBHOCTH TIPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX U IMO3HABATEIBHBIX 3a7a4, BBHIMOJHEHUU
OMOJIOTMYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTh ~ OTPEAENSATh COOCTBEHHYIO IMO3MIIMIO 1O OTHOILIEHUIO K
SIBJICHUSIM COBPEMEHHOM KM3HU U OOBSACHATD €€;

YMEHUE YUYUTHIBATH B CBOMX JCHCTBUSX HEOOXOJAMMOCTh KOHCTPYKTHBHOIO
B3aMMOJICUCTBHS JIIOJICH C pa3HBIMH YOCKIICHUSAMH, KYJIbTYPHBIMHU IIEHHOCTSIMH U
COLIMAIbHBIM TOJIOKEHUEM;

TOTOBHOCTh K COTPYIHUYECTBY B IIPOLECCE COBMECTHOIO BBIIIOJHEHUS
y4eOHbIX, TO3HABaTEIbHBIX U MCCIENOBATEIbCKUX 3a/1ad, YBAXUTEIHHOTO
OTHOILIEHUSI K MHEHHUIO OIIMOHEHTOB IMpU OOCYXKJIECHUH CIOPHBIX BOMPOCOB
OHOJIOTMYECKOTO COJIEPKAHMUS;

TOTOBHOCTh K TYMaHUTAapHOU U BOJIOHTEPCKOU NESITENBHOCTH;

2) IATPMOTUYECKOTO0 BOCTIUTAHUSA .

c(hOpMUPOBAHHOCTH POCCHICKOM rpaXJaHCKON WJIEHTUYHOCTH,
NaTpuoTU3Ma, YBAXKEHHUS K CBOEMY HapoOJy, YyBCTBAa OTBETCTBEHHOCTH MEPE]
Ponunoy, ropmoctm 3a cBOM Kpa, cBOow PoanHy, CBOM A3BIK M KYJBTYpY,
MPOIIUIOE U HACTOSIIEE MHOTOHAIIMOHAIBHOTO Hapoaa Poccuu;

LEHHOCTHOE OTHOILIEHHE K MPUPOJHOMY HACJIEIHUIO U MaMSITHUKAM MPUPOJIbI,
JTOCTUXKEHUSIM Poccuu B Hayke, HICKYCCTBE, CLIOPTE, TEXHOJIOTUSIX, TPYIE;

CIIOCOOHOCTh OILICHUBATh BKJIAJ, POCCUHCKMX YYEHBIX B CTAaHOBJICHUE U
pa3BuTHE OWOJOTHHM, TMOHWMAHMS 3HAYEHUS OMOJOTHHU B TO3HAHUM 3aKOHOB
MPUPOBI, B )KU3HU YEJIOBEKA U COBPEMEHHOTO 00IIIEeCTBA;

ujeiiHas yOeXIEHHOCTh, TOTOBHOCTh K CIy>K€HHUIO U 3amure OTeuecTsa,
OTBETCTBEHHOCTh 32 €ro CyJIb0Y;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUA:

OCO3HaHUE TYXOBHBIX LIECHHOCTEN POCCUMCKOTO HApOAa;

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIIEHHMBATh CUTYAlIMI0 M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OPUEHTHUPYSACHh HA MOPAJIbHO-HPABCTBEHHBIC HOPMBI U [ICHHOCTH;

OCO3HAHME JIMYHOTO BKJIaja B MOCTPOCHHUE YCTOMUYUBOrO OyayIIEro;

OTBETCTBEHHOE OTHOILIEHUE K CBOMM POJIUTEIISAM, CO3/IaHUIO0 CEMbU Ha OCHOBE
OCO3HAHHOT'O TMPUHSATUS LEHHOCTEW CEMEMHOW KU3HU B COOTBETCTBUM C
TpaauuusMu HapoaoB Poccuu;

4) 3¢TeTHYECKOro BOCIIMTAHUSA

ACTETUYECKOE OTHOIIEHWE K MUPY, BKIIOYas ICTETUKY ObITa, HAYYHOTO U
TEXHUYECKOTO TBOPUYECTBA, CIIOPTA, TPY/1a, OOIIECTBEHHBIX OTHOIIICHUH;

MOHMMAHHE SMOIIMOHAIIBHOTO BO3/IEUCTBUS JKUBOU MPUPOABI U €€ LIEHHOCTH;



TOTOBHOCTh K CaMOBBIPQXKEHHUIO B Pa3HbIX BUJIAX HCKYCCTBA, CTPEMIICHUE
MPOSIBIISATh KAYECTBA TBOPUYECKOU JIMYHOCTH;

S) ¢usnyeckoro BocnuTaHus, (POPMUPOBAHUA KYJBTYPbI 310POBbS H
IMOLMOHAJIBLHOIO 0JIaronoJyYms:

NOHMMAaHUE W peanu3auus 370pOBOro u 0Oe3omacHoro oopasza KU3HU
(3mopoBO€  TUTaHUE, COOJIOJICHUE TUTMEHUYECKUX TPaBWI U HOPM,
cOAlaHCUPOBAHHBIM PEXUM 3aHATAA W OTIbIXa, peryisapHas (undeckas
aKTUBHOCTb), O€pEKHOr0, OTBETCTBEHHOTO M KOMIETEHTHOIO OTHOLIEHUS K
COOCTBEHHOMY (PU3HUECKOMY U TICUXHUECKOMY 3/I0POBbIO;

NMOHMMAHUE 1EHHOCTH TMpPaBWJI HWHIAUWBHUIYAJIBHOTO M  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTyalUsX, YITPOXKAIOUIUX 310POBBIO U )KU3HU JHOJEH;

OCO3HAHME MOCIEICTBUI U HEMPHUATHUS BPEAHBIX MPUBBIUEK (YMOTPEOICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEeHHUS);

6) Tpy10BOI0 BOCIIMTAHMSI:

TOTOBHOCTH K TPY/y, OCO3HAHUE EHHOCTH MACTEPCTBA, TPYA0JIO0UE;

FOTOBHOCTh K AKTUBHOW JESATEIBHOCTH TEXHOJOTHUYECKOWM M COLHAIBHOMU
HaIPaBJIEHHOCTH, CIOCOOHOCTh MHUIIMMPOBATH, TUIAHUPOBATH U CAMOCTOSTEIBHO
BBITIOJIHATH TAKYIO JEATEIbHOCTD;

UHTEPEC K pa3InyHbIM cepaM MpoPEeCCHOHAIBHON AESITEIbHOCTH, YMEHUE
COBEpIIaTh OCO3HAHHBIM BBIOOP Oyaymield mnpodeccud W peanru30BBIBATH
COOCTBEHHBIE KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh W CIOCOOHOCTh K OOpa3oBaHMIO M CamMOOOpa30BaHUIO Ha
MPOTSIKEHUU BCEU KU3HU;

7) 3K0JI0rn4eCKOro BOCIIUTAHMSI:

9KOJIOTUYECKU LEJIECO00pa3HOE OTHOIIEHHWE K MPUPOJIE€ KAaK HCTOYHUKY
YKU3HH Ha 3eMJle, OCHOBE €€ CYIIECTBOBAHUS;

MOBBIIICHUE YPOBHSA HKOJOTHYECKOM KYJIbTYpbl: TPHOOPETEHHE OIbITa
IJIAHUPOBAHUSI TMOCTYIIKOB UM OIEHKM HMX BO3MOXHBIX MOCIEACTBUA IS
OKPYKAIOILEN CPEbI;

OCO3HaHHWE TI00aJBbHOr0 XapakTepa 3KOJIOTMYECKHX MpoOieM M MyTell Hux
pelieHus;

CIIOCOOHOCTh HWCIIOJIB30BaTh MpUOOpETaeMble TPH U3YYCHUH OHOJOTUU
3HaHWST W YMEHHUS TIPU PEIICHWH TMpoOJieM, CBS3aHHBIX C palMOHAIHHBIM
IPUPOAOIIONBb30BaHNEM  (COONIIOIGHHE  MpaBWi  TOBEACHHS B MPUPOJIE,
HalpaBJICHHBIX HA COXPAaHEHHWE pPABHOBECUS B DJKOCHUCTEMaX, OXpPaHy BHJIOB,
AKOCHUCTEM, OHOChEphl);

AKTUBHOE  HENPUATHE JEUCTBUW, MPHUHOCAIIMX BpPEN  OKPYKAOLIECH
MPUPOIHON cpefie, YMEHHUE MPOTHO3HPOBATH HEOIArONMpPHSITHBIC SKOJOTUYECKUE
MOCJIEACTBUS MPEANPUHUMAEMBIX IEUCTBUHN U MIPEAOTBpAIIATh UX;



HaJIM4HUE PA3BUTOTO 3KOJIOTMYECKOTO MBIIUIEHHUS, SKOJIOIMYECKOW KYJIbTYPHI,
OIbITa NEeSATENbHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, YMEHUS
PYKOBOJICTBOBATBhCSI UMH B TO3HABaTEIbHOM, KOMMYHUKATUBHOW U COLMAIbHOU
IIPAKTUKE, TOTOBHOCTH K YYaCTHIO B IIPAKTUYECKOMN NEATEIbHOCTH YKOJIOTHYECKOM
HaIIPaBJICHHOCTH;

8) neHHOCTH HAYYHOI'O NTO3HAHMSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHs HAyKU M OOILECTBEHHOW MPAKTUKH, OCHOBAHHOTO Ha JIUAJOre
KYJIBTYp, CHOCOOCTBYIOLIETO OCO3HAHUIO CBOETO MECTA B MOJUKYJIBTYPHOM MHPE;

COBEPIICHCTBOBAHME S3BIKOBOW M YHUTATEJIIBCKOM KYJIBTYpbl Kak CpEICTBA
B3aUMOJICUCTBHS MEXY JIFOJAbMH U MO3HAHUS MUDA;

NoOHMMaHue crnenupukn OUOJIOTUM KaK HayKh, OCO3HaHUs €€ poJiu B
(GOpMHUPOBAHMHN PAIMOHATIBHOIO HAYYHOT'O MBIIIJIEHUS, CO3AAHUU LIEJIOCTHOTO
IpEICTaBICHUs 00 OKpY)KAloIeM MHpEe KaKk O €AMHCTBE NPUPOIbl, YEJIOBEKa U
oOlIecTBa, B MMO3HAHWM NPHUPOJHBIX 3aKOHOMEPHOCTEH W pELIEHUH MpodiieM
COXpaHEHUs! IPUPOJIHOTO PABHOBECHS;

yOEXKIEHHOCTh B 3HAYMMOCTU OHMOJIOTMHU Il COBPEMEHHOW IMBUIN3ALIUU:
o0OecrieyeHuss HOBOTO YpPOBHSI Pa3BUTUS MEIULUHBI, CO3JaHHE NEPCHEKTUBHBIX
OMOTEXHOJIOTUH, CIIOCOOHBIX  pellaTh pecypcHble MpoOJIeMbl  pPa3BUTHUSA
YEJI0BEUECTBA, MOMCKA MyTEW BBIXOJIA U3 MNIOOANBHBIX 3KOJOTUYECKUX MPOOJIEM U
oOecrieyeHusi  nepexoja K  yCTOWYMBOMY  pPa3BUTHIO,  pPalMOHAIbHOMY
UCIOJIb30BAaHUIO MPUPOJHBIX PECYpcoB U (OPMUPOBAHMIO HOBBIX CTaHIApPTOB
KU3HY;

3aMHTEPECOBAHHOCTh B MOJYYEHUM OWOJIOTUYECKUMX 3HAHUM B IEJsX
NOBBIIIEHUS OOIIe KyJIbTypbl, €CTECTBEHHO-HAYYHOW TIpPaMOTHOCTH, Kak
COCTaBHOW YacTH (PYHKIMOHAJIBHOM IPaMOTHOCTH OOywaromuxcs, (popmupyeMoi
IIPU U3YYEHUU OHOJIOTHH;

NOHUMAaHHUE CYIIIHOCTU METOJOB IO3HAHMSI, UCIOJb3YEMBIX B €CTECTBEHHBIX
HayKaxX, CHOCOOHOCTH UCIOJIb30BaTh IMOJy4YaeMble 3HAaHUA JJId aHalu3a u
OOBSICHEHHUS SIBJIEHUN OKPYKAIOUIEro MHpa M MPOUCXOMASIINX B HEM H3MEHEHUH,
yMEHHUE JieJaTh OOOCHOBAaHHbBIE 3aKIIIOUEHHUSI HAa OCHOBE HAy4YHBIX (PAKTOB H
MMEIOIINXCS JaHHBIX C LIEJIBIO MOJYYEHHs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTh CaMOCTOSITEJIBHO HCIOJb30BaTh OMOJOTHYECKHE 3HAHUS IS
penieHus NpoOyieM B peabHbIX )KU3HEHHBIX CUTYyaIlUsX;

OCO3HaHUE LIEHHOCTU HAYYHOM JEesATENbHOCTH, TOTOBHOCTH OCYIIECTBIISITH
IIPOEKTHYIO U HCCIIEOBATENBCKYIO ACSTENBHOCTh HHANBUYAIBHO U B TPYIIIIE;

TOTOBHOCTh M  CHOCOOHOCTh K  HENpPEpPhIBHOMY  OOpa30BaHUIO W
caM000pa30BaHUIO, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAHUN MO OHOJOTHH B
COOTBETCTBHHU C KU3ZHEHHBIMU MOTPEOHOCTIIMHU.



METANIPEIMETHBIE PE3YJIBTATBI

MeramnpeaMeTHble pe3yIbTaThl OCBOCHUSI yueOHOTO mnpeameTa «buonorus»
BKJIIOYAIOT: 3HA4YMMble JIi (OPMUPOBAHUS MHPOBO33PEHUSI OOyHaroUIUXCs
MEXAUCIUIUIMHAPHBIE (MEXKIIPEAMETHBIC) OOLIEHAYyYHbIE MOHATUS, OTPaXKaIoIIne
LEJTOCTHOCTh HAy4YHOW KapTUHBI MHUpa U cHeuupuKy METOJI0OB IO3HAHUS,
HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX (BELIECTBO, HEPTus, sIBICHUE, MPOILiecC,
CUCTEMa, HAY4YHBIM (akT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpH,
uccienoBanue,  HaONOJIeHHe, HU3MEpPEeHHe, OKCIEPUMEHT U JApYyrue);
YHUBEpCAJIbHbIE y4eOHble JeMCTBHUS (ITO3HABATENbHbIE, KOMMYHUKATUBHBIE,

PETYJISITUBHBIE), o0ecreynBaroIme (dopmHpoBaHue (pYyHKIMOHAIBHOM
IPAMOTHOCTH MW  COLMAJIbHOM KOMIETEHIMH OOYyYaroIIMXcs; CHOCOOHOCTb
oOyuyaroumxcs UCIOJIb30BaTh OCBOEHHBIE MEXIMCUUIUTMHAPHBIE,

MHUPOBO33pEHUYECKHE 3HAaHHWA W  yHHUBEpcajbHble YyueOHblEe JEWUCTBUA B
ITO3HABATEJIBHOM U COLMAJILHOM ITPAKTHKE.

B pesynbrate wu3ydeHus OHOJOTMM Ha YpPOBHE CpEIHEro oOIIero
oOpa3zoBanus y oOydaromierocss OyayT chOpMHpPOBaHbI TMO3HABaTEIbHBIC
yYHUBEpCaIbHbIEC yUeOHbIE IEUCTBUSI, KOMMYHUKATUBHbIC YHUBEPCAIbHbIC yUeOHbIC
NEHCTBUS, PEryJISATUBHbIE YHUBEpPCAJIbHbIE Y4eOHbIE JECHCTBHS, COBMECTHas
NeSATEIbHOCTbD.

MeTtanpenMeTHble pPE3yJbTaTbl OCBOCHUSA MPOTPaMMBbl CPEIHEro OOIIEro
00pa30BaHus JTOJDKHBI OTPAXKATh:

OBananenue YHHMBEPCAJIbHBIMH y4eOHBIMU NMO3HABATEJIbHBIMHU
AeCTBUSIMM:

1) 6azoBble JJOrHYECKHE JeiiCTBUSI:

CaMOCTOSITENIbHO  (OpMYJIMpOBaTh M aAKTyaJIM3UpOBATh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

UCIIOJIB30BaTh INPU OCBOEHWU 3HAHWWA NPUEMBI JIOTHUECKOTO MBIIUICHUS
(ananu3a, cCMHTE3a, CpaBHEHMUsI, KilaccupuKaIuu, 0000IIeHHs ), PACKPHIBATH CMBICI
OMOJIOTMYECKUX TOHATUN (BBIIEIATh X XapaKTEPHbIE MPU3HAKU, YCTAHABIIMBATh
CBSI3U C IPYTUMU NOHATHUSAMN);

ONpENeNATh LEIU JEATEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEpUU HX
JNOCTHKEHHUSI, COOTHOCUTB PE3YJIBTATHI AESITEIIBHOCTH C IIOCTABJIIEHHBIMU LEISIMU;

UCII0JIb30BaTh OMOJIOTUYECKUE TTOHATHUS i1 0ObSICHEHUS! (DAaKTOB U SIBJICHUM
YKUBOU IIPUPOBI,

CTPOUTH JIOTMYECKHE PACCYXICHUS (MHAYKTUBHBIE, JEAYKTHBHBIE, IIO
aHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTHM M NPOTHUBOPEUYUS B PACCMaTPUBAEMBIX
ABJICHUSIX, (DOPMYIUPOBATH BHIBOJBI U 3AKIIOYCHUS;

IPUMEHSTh CXEMHO-MOJIEJIbHbIE cpencrtBa Ay NpENCTaBIEHUs
CYILIECTBEHHBIX CBSI3€M M OTHOUIEHUH B M3y4aeMbIX OMOJIOTMYECKUX OOBEKTaX, a



TAaKK€  MPOTUBOPEYMH  Pa3HOrO  POJA,  BBIABIEHHBIX B PAa3JIMYHBIX
UH(GOPMAIIMOHHBIX HCTOYHHUKAX;

pa3padaTblBaTh IUIAH PELICHUS NPOOJIEMBI C YYETOM aHaIu3a MMEKLIUXCS
MaTepuaIbHbIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTUBBI B AESITEIBbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEACTBUI 1€SITEIbHOCTH;

KOOPJIMHUPOBaTh M  BBINOJHATH pabOTy B  YCIOBHUSX PEalbHOrO,
BUPTYaJIbHOI'O U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIIJIEHUE TP PEIICHNH KU3HEHHBIX IPOOJIEM.

2) 6a30BbIe HCCIEI0BATEIbCKHIE NeiiCTBUA:

BJIAJIETh HABBIKAMH YYEOHO-HCCIEA0BATENIbCKOM M IPOEKTHON JIEATEIbHOCTH,
HaBBIKAMHM  pa3pelieHuss npoOjieM, CHOCOOHOCTbIO M TOTOBHOCTBIO K
CaMOCTOSITEILHOMY TIOUCKY METOJIOB PELICHUs TPAKTUUECKUX 3aja4, IPUMEHEHUIO
Pa3IMYHBIX METOJIOB IMO3HAHUS;

UCIIOJIb30BaTh PAa3IUYHbIe BHUABI JIEATEIBHOCTH IO IOJYYEHHID HOBOIO
3HAHMS, €r0 HWHTEpHpeTaluy, NpeoOpa30oBaHUI0 W MPUMEHEHUI0 B Yy4eOHBIX
CUTYaLIUsIX, B TOM YMCJIE MPU CO3JaHUHU YUYEOHBIX U COLIMATIBHBIX TPOEKTOB;

(GopMupoBaTh HAyYHBIA TUM MBIIUIEHUS, BIaIeTh HAYYHOW TEPMUHOJIOTHEH,
KJIIOYEBBIMU MOHATUAMHU U METOaMH;

CTaBUThb M (OpMyaupoBaTb COOCTBEHHbIE 337aud B 00pa3oBaTEIbHOU
NEeATEIbHOCTH U dKU3HEHHBIX CUTYalUsX;

BBISIBISITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpPOBaTh 3aaady,
BBIJIBUIaTh TUIIOTE3y €€ pElIEHUs, HAXOAUTh apryMEHTBl IS JI0KAa3aTelIbCTBA
CBOMX YTBEPKJICHHI, 33/1aBaTh IApaMETPbl U KPUTEPUU PEILECHUS;

aHANIM3UPOBATh TIOJYYEHHbIE B XOJ€ pELIEHUs 3aJaud Pe3yNbTaThl,
KPUTUYECKU OLICHUBATh X JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHUE B HOBBIX
YCIIOBHSIX;

JaBaTh OLIEHKY HOBBIM CUTYaI[UsIM, OLIEHUBATh MPUOOPETEHHBI OIBIT;

OCYUIECTBJIATh LI€JICHANIPABICHHBIA TMMOUCK MEPEHOca CPEACTB U CIOCOO0B
NEeUCTBUS B MPO(ECCUOHAIBHYIO CPENY;

YMETh NEPEHOCUTh 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYI0 00sacTu
KU3HEIEATEIIbHOCTH;

YMETb UHTErpPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTaTh HOBBIE WJEH, MpEIaraTb OpUrMHAIbHBIE MOAXOAbl U PEIICHUS,
CTaBUTb MPOOJIEMBI U 33]1a4H, TONMYCKAIOIIME albTEePHATUBHBIC PEILICHHUS.

3) pa6ora ¢ ungopmanmei:

OpPUEHTHPOBATHCS B PA3IMUYHBIX UCTOYHHKAX MH(OpMaIMU (TeKCTe yueOHOTo
nocoOusi, HAy4YHO-TIONMYJIAPHOM JIUTEparype, OHOJOTMYECKHX CJOBapsAX H
CIIPaBOYHMKAX, KOMIBIOTEPHBIX 0a3zax NaHHbBIX, B MHTepHeTe), aHaAIM3UpPOBATH



UHGOPMAITUIO PA3TUYHBIX BUIOB U (POPM MPECTABICHUS, KPUTHUECKH OIICHUBATH
e€ TOCTOBEPHOCTh M HEMTPOTUBOPEUNBOCTD;

dbopMyIMpOBaTh 3aMpPOCHl U MPUMEHSATh PA3JTHYHBIE METOIBI MPHU TOUCKE U
otbope Ouosorndeckoit uHGOpPMAIIUU, HEOOXOIUMOMN JJIsI BBIMOJHEHUS YIECOHBIX
3ajay;

npuOOpeTaTh OIBIT HCIOIB30BaHUSA HWH(POPMAITMOHHO -KOMMYHUKATUBHBIX
TEXHOJIOTHU, COBEPIICHCTBOBATh KYJIbTYPY aKTUBHOTO MCTIOJIB30BAHMS PA3TMIHBIX
MOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO  BbIOMpaTh  ONTHUMalbHYI0  (opMy  mpeacTaBieHUs
ouosiorndyeckor nHGopmanuu (cxembl, rpadUKu, AUArpaMMbl, TaOIUIIBI, PUCYHKH
H Ipyroe);

UCTIONB30BaTh HAy4YHBIA S3bIK B KadyeCTBE CpeIcTBa MpH padboTe cC
Ouonornyeckor uHPOpMaAlMEN: TPUMEHSATh XUMUYECKHe, (GU3HUYECKHEe U
MaTeMaTUYeCKUe 3HaKW U CUMBOJIBI, (opMyIbl, abOpeBUaTypy, HOMEHKJIATYpY,
UCTIONB30BaTh M MpeoOpa3oBBIBATh  3HAKOBO-CHMBOJMYECKHE  CPEICTBA
HaTJISTHOCTH;

BIAJCTh  HABBIKAMH  pACIIO3HABAHUS W 3al0UTBI  WHQPOPMAIIHH,
uH(OPMAITMOHHON 6€30MaCHOCTU JTUYHOCTH.

OgByaieHUe YHUBEPCAJbLHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUAMM:

1) ob1menne:

OCYIIECTBIIATH KOMMYHHUKAIIMH BO BceX cepax KU3HU, aKTUBHO y4aCTBOBATH
B JMAJIOTE WJIM JUCKYCCHHU TIO CYIIECTBY OOCYXKJIaeMOi TeMbl (YMEHHUE 3a]aBaTh
BOIIPOCHI, BBICKA3bIBATh CYXKJACHUS OTHOCHUTEIHHO BBIMOJIHEHUS TMpeajiaraemMoin
3a/1aud, YYUTHIBATh UHTEPECHl U COTJIACOBAHHOCTh IMO3UIIUNA APYTMX yYACTHUKOB
JManora Wi JUCKYCCHUH);

pacrmo3HaBaTh HEBepOaJbHBIE CpeACTBa OOIICHHS, IMOHHUMATh 3HAYCHHE
COIIMAJIBHBIX 3HAKOB, MPEANOCHUIOK BO3HUKHOBEHHUS KOH(MIUKTHBIX CHUTYaIIH,
YMETh CMSITYATh KOH(JIMKTHI U BECTH MIEPETOBOPHI;

BJIQJIETh Pa3jMYHBIMH CTIOco0aMu OOIIEHUS W B3aMMOJCHCTBHSI, MOHUMATh
HaMEpPEHUs IPYTUX JIFOJIeH, MTPOSBIATh YBAKHUTEIFHOE OTHOIIEHHE K COOCCETHUKY
U B KOPPEKTHOU popme HopMyIMpOBaTh CBOU BO3PAKEHUS;

Pa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIIOIH30BAaHUEM
SI3BIKOBBIX CPEJICTB.

2) coBMeCTHAs 1esITeJIbHOCTD:

MOHUMAaTh M HCIIOJIh30BaTh MPEUMYIIECTBA KOMAaHIHON M WHIWBHIYyaTbHOU
paboThI pU pEIICHUN OMOJIOTUYECKON MTPOOIEMbI, 000CHOBBIBATH HEOOXOIMMOCTD
MPUMEHEHUS TPYIIOBBIX (HOPM B3aUMOACHCTBUS TIPH PEIICHUN YUEeOHOU 3a/1auu;

BBIOMPATh TEMATHKy W METOJIbI COBMECTHBIX JEHCTBUU C Y4ETOM OOIIHMX
WHTEPECOB M BO3MOKHOCTEH KaXKJIOTO UJIeHa KOJICKTHBA;



OPUHUMATh LE€JIM  COBMECTHOW  JESATENIBHOCTH, OPraHW30BBIBaTH U
KOOPJIWHUPOBATh JCUCTBUS MO €€ JIOCTHKECHUIO: COCTABJATH IUIAH JIEMCTBUM,
pacrpenensiTh pojid ¢ Y4ETOM MHEHHUH YYaCTHHUKOB, OOCYXAAaTh pPe3yibTaThl
COBMECTHOM paboThI;

OLICHMBATh KA4e€CTBO CBOErO BKJIAJa M KaXJOr0 YYaCTHHUKAa KOMaHIbl B
OOIIMii pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaraTb HOBBIE IPOEKThI, OLEHHWBATh HUAEU C TO3ULUU HOBU3HBI,
OPUTMHAIIBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh TMO3UTUBHOE CTPATETMYECKOE TOBEACHHUE B PA3IUYHBIX
CUTYaLIUsSIX, IPOSBIISATh TBOPUYECTBO U BOOOpAKEHUE, ObITH MHUIIUATUBHBIM.

OByaieHUe YHUBEPCAJIbHBIMHU PeryJISTUBHBIMHU AeHCTBHAMM:

1) camoopranuzaunus:

UCIIOJIb30BaTh OMOJIOTMYECKHE 3HAaHUS JUIsl BBISIBIICHUSA MpoOJieM M UX
pelieHus B )KU3HEHHBIX U yUeOHBIX CUTYyaIIUsX;

BBIOMpAaTh Ha OCHOBE OMOJOTMYECKHX 3HAHUM LIEJNEBBIE U CMBICIOBBIC
YCTAaHOBKU B CBOUX JEHCTBUAX U MOCTYNKAX MO OTHOLICHHUIO K KMBOM MPHUPOJE,
CBOEMY 3JI0POBBIO U 310POBbIO OKPYKAIOIINX;

CaMOCTOSITENIbHO OCYILIECTBIISITh MMO3HABATEIIBHYIO JIEATEIIbHOCTD, BBISABISAThH
po0IeMbl, CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 3a/1adyd B 00pa30BaTEIbHON
NEeATEIbHOCTH U KU3HEHHBIX CUTYalUsX;

CaMOCTOSITENIbHO COCTABJISITH IUIAH  PELIEHUsS MpoOJieMbl C  Y4ETOM
UMEIOITUXCSl PECYPCOB, COOCTBEHHBIX BO3MOYKHOCTEH U MIPEATIOUTCHHUIA;

JaBaTh OLICHKY HOBBIM CUTYaLUsIM;

paciupsaTh paMKU yueOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX IPEANOYTEHHUI;

JienaTh OCO3HAHHBIA BBIOOpP, apryMEHTHPOBATh €ro, OpaTb OTBETCTBEHHOCTH
34 pEIICHHUE;

OLICHHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (POPMHUPOBAHUIO U MPOSBICHUIO IIUPOKOH SPYAUIMH B
pa3HbIX 00JIACTAX 3HAHUW, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BaTENIbHBIA U
KyJbTYPHBIN YPOBEHD.

2) CAMOKOHTPOJIb:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JIE€ATEIBHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BJIAJ€Th  HABBIKAMM  IIO3HABATENbHOM  peQueKCMH Kak  OCO3HAaHUS
COBEpIIAEMBIX JIEWUCTBUA M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIbTATOB U
OCHOBAHMi, HCNONb30BaTh NPUEMBI pedieKcuu sl OLIEHKH CHUTYyalluH, BhIOOpa
BEPHOI'O PELIECHNUS;

YMETh OLIEHUBAaTh PUCKH M CBOEBPEMEHHO NPHHMMATh PEIICHHS IO HX
CHU)KEHHUIO;



IPUHUMATh MOTHBBI M AapryMEHTBl JAPYTHX @pPH aHaju3€ pPe3yJIbTaTOB
NEeSATEIbHOCTH;

3) npuHsTHE CedsI M APYTrUX:

IPUHUMATh ce0sl, HOHUMasl CBOM HEJIOCTATKU U JOCTOUHCTBA;

IIPUHUMMAaTh MOTHUBBI M AapryMEHTBl JAPYTHX IIPH aHajJu3€ pPe3yJIbTaToOB
NEeSATEIbHOCTH;

npuU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMINOKU;

pa3BUBaTh CIIOCOOHOCTh IOHUMATh MUP € HO3ULMU JPYTOTr0O YEJOBEKA.

IMPEAMETHBIE PE3YJIBTATbBI

[IpenMeTHble pe3yiabTaThl OCBOEHUS COJEpKaHUS Y4YEOHOro mpeameTa
«buonorus» Ha yriyOJIEHHOM YpPOBHE OpPUEHTHPOBAHBI Ha OOecreyeHue
npoduibHOoro  oOyueHus  oOydvaromuxcst  Owonmorud. OHHM — BKIIIOYAIOT:
cneruuyeckue sl OMOJIOTUY Hay4YHbIC 3HAHUS, YMEHHS M CIIOCOOBI IEHCTBUIA 110
OCBOECHUIO, UHTEPIIPETALNN U MPeoOpPa30BAHUIO 3HAHUM, BUJIbI JCSATEILHOCTH MO
MOJIYYEHUIO HOBBIX 3HAHUN U UX MPUMEHEHUIO B PA3JIMUHBIX YUEOHBIX, a TAKXKE B
pealbHbIX XU3HEHHBbIX cuTyauusax. [IpenMeTHbie pe3yibTaThl MPEACTABIEHBI IO
rojilaM u3y4eHwusl.

[IpenmeTHbIe pe3ynbTaThl OCBOCHHS ydeOHoro npeamera «buomorus» B 10
Kacce NOJKHBI OTPaAXKaTh:

c(hOpMUPOBAHHOCTh 3HAHUM O MECT€ W POJU OHOJOTUH B CHCTEME
€CTECTBEHHBIX HayK, B (JOPMHUPOBAHUU €CTECTBEHHO-HAYYHOW KApTUHBI MUpA, B
MO3HAHWW  3aKOHOB TPHUPOABI W  PEHICHHH TMpoOJieM  paldoOHAIBHOTO
MPUPOJIONIOIB30BAHMS, O BKJIQJIE POCCUMCKUX U 3apyOEKHBIX YUEHBIX B Pa3BUTHE
Onooruu;

BJIAJCHUE CHUCTEMOW OHMOJIOTMUECKMX 3HAaHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAraloNue OMOJOTUYECKUE TEPMHUHBI W TOHATUS (KU3Hb, KIIETKa,
OpraHu3M, MeTaboNu3M, TOMEOCTa3, CaMOPETYJAINs, CaMOBOCIPOU3BEICHUE,
HACJIEJICTBEHHOCTh, M3MEHYMBOCTh, POCT U Pa3BUTHUE), OMOJOTHUYECKHUE TEOPUU
(xnetounas teopus T. lllBanna, M. Illnelinena, P. BupxoBa, XxpoMocoMHasi Teopus
HacnencteeHHoct T. Moprana), yuenus (H. WM. BaBunoBa — o meHTpax
MHOTOOOpa3usi ¥ MPOUCXOXKACHHUS  KYJIbTYPHBIX  pPAacTCHHUI),  3aKOHBI
(emrnHOOOpa3Msi MOTOMKOB TIEPBOTO TMOKOJICHUS, PACHICTUICHHS, YUCTOTHl TaMeET,
HE3aBUCUMOro HaciemoBanuss [. Mengens, TOMOJOTHYECKUX PAIOB B
HacJIeICTBEHHOU U3MCHYUBOCTU H. . Bagumnoga), MPUHLIIBI
(KOMILJIEMEHTapHOCTH);

BJIaJICHUE OCHOBHBIMM METOJAaMH HAYYHOI'O IO3HAHUS, HCIOJIb3YEMbIX B
OMOJIOTMYECKUX HCCICAOBAHUAX IKUBBIX OOBEKTOB (ONMUCAHUE, W3MEpPEHHUE,
HaOJII0/ICHNE, SKCIIEPUMEHT);



YMEHHE BBLICIATH CYUICCTBEHHbIE MPU3HAKU: BUPYCOB, KJIETOK MPOKAPUOT U
JYKApUOT, OJHOKJIETOUYHBIX M MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM YHUCIE
OakTepuii, rpuOOB, pacTEHUI, )KUBOTHBIX U YEJIOBEKA, CTPOEHHS OPTaHOB M CHCTEM
OpPraHOB pacTEHWHl, KUBOTHBIX, YEJIOBEKa, IPOLECCOB IKU3HEIECATEIbHOCTH,
IPOTEKAIOLIUX B OPraHU3Max PACTEHUM, )KMBOTHBIX U UY€JIOBEKA, OMOJIOTHYECKUX
MPOIIECCOB: 0OMEHa BemlecTB (METaboIM3M), MPEBPALICHHUSI SHEPTUHU, OpPOKEHHUS,
aBTOTPO(PHOTO M reTepoTpoPHOro TUMOB MUTAHMS, (POTOCHHTE3a U XEMOCHHTE3a,
MUTO3a, M€W03a, TaMEeTOreHe3a, IMOpUOreHe3a, NOCTAIMOPUOHAIBHOIO Pa3BUTHA,
pPa3MHOXKEHHUS,  HMHIMBUAYaJbHOIO  pa3BUTHs  oOpraHu3smMa  (OHTOIEHE3a),
B3aMMOJEMCTBUSI T€HOB, T€TEPO3HCa, NCKYCCTBEHHOTO 0TOOpA;

YMEHHE YCTaHABIMBATh B3aUMOCBS3H MEXIy OpPraHOMAAMH KJIETKH U HX
(GYHKIUSAMHE, CTPOEGHHUEM KIETOK pAa3HBIX TKaHEW W HX (QYHKIUSIMH, MEXIY
OpraHaMl U CHCTEMaMU OpIraHOB Yy pPACTEHUM, >KUBOTHBIX M 4YEJIIOBEKa U MX
(GYHKIUAMH, MEXIYy CHUCTEMaMH OpPraHOB M HUX (DPYHKUMAMH, MEXKIY 3TaraMu
oOMeHa BEIIeCTB, dTanaMH KJIETOYHOTO IUKJIA U KU3HEHHBIX [TUKJIOB OPTaHU3MOB,
TanamMu 3MOPHUOHAIBHOIO Pa3BUTHSI, T€HOTUIIOM U (PEHOTUIIOM, (PEHOTHUIIOM M
(dhakTopamu cpenbl OOUTaHUS;

YMEHHE BBISBISITh OTJIMYUTEIbHBIC NMPU3HAKU JKUBBIX CUCTEM, B TOM UHCIE
pacTeHuM, )KUBOTHBIX U YEJIOBEKA;

YMEHHE HCIOJIb30BaTh COOTBETCTBYIOUINE apTyMEHTHI, OHOJOTHYECKYIO
TEPMHHOJIOTHIO ¥ CHMBOJHUKY JUIS JOKa3aTelbCTBA POJACTBA OPTaHU3MOB Pa3HBIX
CUCTEMaTUYECKUX TPy,

YMEHHE peliaTb OMOJOTHYECKUE 3a]aui, BbISBISATh IPUYMHHO-CIIEACTBEHHbIE
CBSI3U MEX/1Y UCCIIEyeMbIMU OMOJIOTHYECKUMH MPOLIECCAMU U SIBJICHUSIMHU, J€1aTh
BBIBOJIbI ¥ TIPOTHO3BI HA OCHOBAHMH TOJTyYE€HHBIX PE3YyJIbTaTOB;

YMEHUE BBINOIHATh JA0OpAaTOpPHbIE M MPAKTUYECKUE pabdOThI, COONIOAATH
npaBuiia npu paboTe ¢ yueOHbIM U JTa00PATOPHBIM 000PYI0BAHUEM;

YMEHHE BBIIBUTATh THUIIOTE3bl, MPOBEPATH HUX HKCHEPUMEHTATbHBIMU
cpenacTBamMu, (GOpMyIUpys I1eldb HCCICAOBAHUSA, aHATM3UPOBATH MOTyYEHHBIC
PE3YNIbTaThI U ACNaTh BBIBOJIBL;

YyMEHHUE y4acTBOBAaTh B Yy4€OHO-MCCIIE/IOBATEIILCKON paboTe 1Mo OHOJIOoTHH,
HKOJIOTUM W MEIUIIMHE, MPOBOAMMON Ha 0a3e MIKOJbHBIX HAY4YHBIX OOIIECTB, U
nyOIMYHO  TPEACTABIATH  TOJYYEHHBIE  Pe3yJabTaTbl HAa  YUYEHHYECKHUX
KOH(epeHusX;

YMEHHE OIICHWBATh JTUYECKHE AaCIEKThl COBPEMEHHBIX MCCIEIOBaHUN B
obmactu  OuosorMM M MEAMUMHBI  (KJIOHHUPOBAHHE,  HCKYCCTBEHHOE
OIJIOJIOTBOPEHHE, HANpaBlI€HHOE M3MEHEHHE T'€HOMa W CO3/IaHuE€ TPAHCTEHHBIX
OpraHU3MOB);



YMEHHUE OCYIIECTBISATh OCO3HAHHBIN BHIOOp Oymymiel mpodeccruoHaTbHOU
NEATETLHOCTH B 00JacTH OWOJIOTHH, MEIUIIMHBI, OMOTEXHOJIOTHHU, BETEPHUHAPHUU,
CEJILCKOTO XO3SIMCTBA, MUIIEBOM MPOMBIIIJIEHHOCTH, YIIyOsTh MO3HABATEIbHbBIN
WHTEpEeC, HAMPaBJICHHBIA HA OCO3HAHHBIN BHIOOP COOTBETCTBYIOIIEH Mpodeccuu u
NPOJOJDKEHHE OMOJIOTMYECKOTO 00pa3oBaHUs B  OpraHU3alUiX CpPEIHEro
po(heCcCHOHATBFHOTO U BBICIIETO 00pa30BaHUsI.

[IpenmeTHble pe3ynbTaThl OCBOCHUS yuyeOHoro npeamera «buonorus» B 11
K1acce NOJIKHBI OTPAXKATh:

c(hOpMUPOBAHHOCTh 3HAHUW O MECT€ U pOJM OHOJIOTMM B CHUCTEME
€CTECTBEHHBIX HayK, B (OpPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpa, B TO3HAHWW 3aKOHOB TPHUPOABI M PEIICHHH HKOJIOTHYCCKUX
npoOJeM YelOBEYeCTBa, a TaKK€ B PEIIEHHMH BONPOCOB PalUOHAIBHOIO
IPUPOAOIIONH30BaHUA, U B (POPMUPOBAHUU 1IEHHOCTHOTO OTHOIIEHUS K MPUPOJE,
OOIIIECTBY, YEJIOBEKY, O BKJIAJE€ POCCUUCKUX U 3apyOCKHBIX yUEHBIX-OMOJIOTOB B
pa3BUTHE OMOJIOTUH;

YMEHHUE BIIAJIETh CHCTEMOW OMOJOTMYECKHMX 3HAHWM, KOTOpas BKIIIOYAET
ONMpEIENECHUs] U TOHUMAHUE CYLIIHOCTH OCHOBOMNOJIAraroUIMX OMOJIOTHYECKHX
TEPMUHOB M TOHATUN (BUM, JKOCHCTeMa, Ouocdepa), OMOJIOTHMUECKHE TEOPHUH
(aBomronionHas teopust U. JlapBruHa, CHHTETHYECKAsT TEOPUS HBOJIIOIUH), YICHUS
(A. H. CeBepuoBa — 0 nyTsX 1 HanpasieHUsIX 3Bomonuu, B.M. Bepnajnckoro — o
ouocdepe), 3akoHbl (reHeTndeckoro pasHoBecust JIx. Xapau u B. BaitnOepra,
3apoabiieBoro cxoxacrea K. M. boapa), mpaBuna (Munummyma FO. JluOuxa,
HKOJIOTHYECKON MHUpaMubl SHEprum), runore3sl (rumore3a «vupa PHK» V.
['unbepra);

YyMEHUE  BJIAJE€Th  OCHOBHBIMM  METOJAAMH  HAYYHOTO  IO3HAHMS,
UCIOJIb3yEMbIMU B OMOJIOTHYECKUX MCCIIEOBAHUSAX )KUBBIX OOBEKTOB U SKOCUCTEM
(omucanue, U3MepeHue, HabII0JIeHHEe, HKCIIEPUMEHT), CIOco0aMH BBISBICHUS U
OIICHKU aHTPOTOTCHHBIX H3MEHEHU B IPUPOJIE;

YMEHHUE BBIICIATh CYIIECTBEHHbIE NPU3HAKU: BUJOB, OHOr€OIEHO30B,
PKOCUCTEM U Ouocdepsl, CTAOUIM3UPYIOIIETO, IBIKYIIETO W Pa3pbIBAIOIIETO
€CTECTBEHHOTO otbopa, JIONaTPUYECKOro u CUMITATPUYECKOTO
BUI000PA30BaHUs, BIMSHUS JIBIDKYIIMX CHJI IBOJIIOIIMM HA TeHO(MOH T TOMYJISAIUH,
MIPUCTIOCOOJICHHOCTH OPTaHU3MOB K cpejic OOWTaHUs, YepeIOBaHUS HAMpPaBICHUN
HBOJIIOIMH, KPYTOBOPOTA BEIIECTB U MOTOKA YHEPTUU B SKOCUCTEMAX;

YMEHUE YCTAHABJIMBATh B3aUMOCBS3M MEXKAY MPOLIECCAMH SBOJIIOLIMH,
JBIDKYIIUMH CHJIAaMW aHTPOIIOT€HE3a, KOMIIOHEHTAMHU DPa3jIMYHBIX SKOCUCTEM U
MPUCTIOCOOJICHUSIMU K HUM OPTaHU3MOB;

YMEHUE  BBIABJSITH  OTJIMYWTENbHBIC  TPU3HAKA  JKUBBIX  CHCTEM,
MPUCIOCOOJICHHOCTh BUJIOB K cpefie OOMTaHus, aOMOTHUYECKHX U OMOTHYECKHX



KOMITOHEHTOB  JKOCHCTEM, B3aWMOCBSI3€  OpPraHM3MOB B  COOOIIECTBAX,
AHTPOITOTEHHBIX U3MEHEHUN B 9KOCHUCTEMAX CBOEH MECTHOCTH;

YMEHUE WCIOJb30BaTh COOTBETCTBYIONIUE AapTyMEHTBI, OHOJOTUYECKYIO
TEPMUHOJIOTHIO U CUMBOJIMKY JUJISl JI0KA3aTEJIbCTBA POJICTBA OPTraHW3MOB Pa3HbIX
CUCTEMATUYECKUX TPYII, B3aUMOCBS3M OPraHU3MOB U Cpeibl OOUTaHUS, €JUHCTBA
YEeJIOBEUECKNX pac, HEOOXOAWMOCTH COXPAaHCHHS MHOTO0Opaswsi BHIIOB W
HKOCUCTEM KaK YCJIOBUS COCYIIECTBOBAHUS MTPUPOILI U YEIOBEUECTBA;

yMEHUE pelIaTb OMOJIOTHYECKUE 3a/1a4H, BBISBIATh MPUYUHHO-CIIEICTBEHHbBIC
CBSI3M MEXJy UCCIIeyEMbIMU OMOJOTUYECKUMHU MPOIIECCaMU U SIBJICHUSIMU, J€JIaTh
BBIBOJIbI M TIPOTHO3bI HA OCHOBAHUM MOJYYEHHBIX PE3YJIbTAaTOB;

YMEHHUE BBINOIHATh JA0OPATOPHBIE W MPAKTHYECKUE padOThI, COOIIOAATH
npaBuiia rpu padboTe ¢ yueOHBIM U JTA0OPATOPHBIM 000PYIOBaHUEM;

YMEHUE BBIJBUTaTh THUIIOTE3bl, MPOBEPATh MX IKCIEPUMEHTATHHBIMU
cpencrBamu, GOpMyIHpYs LElb HCCIEJOBaHUS, aHAJIU3UPOBATh MOJYYCHHbBIC
PE3YNBTATHI U ICNIaTh BEIBOBL;

YMEHHUE Yy4YacTBOBAaTh B Yy4€OHO-MCCJIEIOBATEIILCKON paboTe Mo OHOJIOTHH,
HKOJIOTHM W MEIUIIMHE, MPOBOJMMON Ha 0a3e MIKOJBHBIX HAYYHBIX OOIIECTB, W
nyOJUYHO  TPEJCTaBISATH  TOJYYEHHbIE  pe3yJbTaTbl HAa  YYEHUUYECKHUX
KOH(DepeHIusIX;

YMEHHUE OIEHWBATh THIIOTE3bl M TEOPUHU O MPOUCXOKIACHUH KU3HH, YETIOBEKA
U YEJIOBEYCCKUX pac, O MPUYMHAX, TMOCIEACTBUSAX M CITOCO0AX MPETOTBPAIICHUS
rJI00aJIbHBIX M3MEHEHHUH B Onocdepe;

YMEHHUE OCYIIECTBISATh OCO3HAHHBINM BBIOOp Oynymied mnpodeccroHanbHON
JESATEILHOCTH B 00JIACTH OMOJIOTHH, SKOJIOTHH, IPUPOIOIIOIH30BAHUS, METUIIUHBI,
OMOTEXHOJIOTUH, TICUXOJOTUH, BETEPUHAPHUM, CEIHCKOTO XO3SIMCTBA, MHIIEBOU
MIPOMBITIUICHHOCTH, yTAYOJsATh TMO3HABaTEIbHBIM HWHTEPEC, HAMpPABICHHBIN Ha
OCO3HAHHBIK  BBIOOP  COOTBETCTBYIOIIEH  MpOodecCMu U MPOAOHKCHHE
OMOJOTUYECKOTO 00pa30BaHUsl B OpPTraHU3AIMSAX CPEeIHEro MPOo(ecCHOHATBLHOTO U
BBICIIIETO0 0Opa30BaHMUSI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnvecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/nn Kourpoububie IIpakTnyeckue
NPOrpaMMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypenI
1 buonorus kak Hayka 1
2 JKuBble crcTeMBl M UX H3y4YECHUE
3 buosnorust kietku 0.5
4 XuMUYecKasi OpraHu3aIys KIeTKH 10
5 Crpoenrie u GyHKIUHU KICTKU 8
5 OOMeH BelecTB U NpeBpalleHne YHEPTUHU B 9 1
KJIETKE
; Hacnencreennas ungopmanus u 9 05
peanu3anus e€ B KIeTKe
JKU3HEeHHBIN UK KIETKU 6 1
9 CtpoeHue u QyHKIMH OpraHu3MOB 17 1.5
10 Pa3smHoOeHue u pa3BUTHE OPraHU3MOB 8 1.5
1 I'enernka — HayKka 0 HaCJIEICTBEHHOCTH U 5 05
U3MEHYMBOCTH OPTaHU3MOB
12 3aKOHOMEPHOCTH HACJICICTBEHHOCTH 10
13 3aKOHOMEPHOCTH U3MEHUYNBOCTH 6
14 ['eHeTnka yenoBeka 3 0.5
15 Cenexuusi OpraHu3MoB 4 1
16 buoTtexHonorus u cuHTeTUYECKAsk OMOIOTHS 4
17 PesepBHOE Bpems 1




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102

13




11 KIIACC

KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubusie IlpakTHueckue
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
1 3apokJeHNe U pa3BUTHE IBOJTIOIMOHHBIX 4
npejCcTaBiIeHNu B OMOIOTHH
Mukpoa3Bostonus 1 €€ pe3yabTaThl 14 2
MaxkposBomtous U €€ pe3yabTaThl 6
[TpoucxoxaeHue u pa3BUTHE KU3HU Ha
4 P 8 P 15 15
3emie
5 [TpoucxoxaeHue yenoBeKka — aHTPOIIOTEHES 10 1
DKOJIoTusl — HayKa O B3aUMOOTHOIIICHUSX
6 OpPraHU3MOB M HAaJJOPIraHU3MEHHBIX CUCTEM 3 0.5
C OKpYKarolleu cpeaou
7 Opranu3Msl U cpesia 0OuTaHMs 15
8 DKoJI0Tusl BUJOB U MOIMYJISILIUMA 0.5
DKo0rUs coo01IecTB. DKOJIOTHYECKHE
9 H 12 0.5
CHCTEMBI
10 buocdepa — rinobanbHas s3kocucTemMa
11 YenoBek U OKpysKarolas cpeaa
12 PesepBHOE Bpems
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102 0 7.5







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KoHnTpoabHbie
padoThI

IIpakTHYeckue
padoThI

JlaTa
H3y4eHust

JIeKTPOHHBbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl

Buonorus kak KOMIUIEKCHast HayKa U KaK
4acTh COBPEMEHHOI'0 00LIeCTBa

JKuBbIe CHCTEMBI U X CBOMCTBA

YPOBHeBaﬂ opraHu3anu )XUBbIX CUCTCM

HcTopust OTKpBITHS U U3YYEHUS KIETKH.
Kierounas teopus

Metoasl MOJIEKYJIIPHON U KJIETOYHON
ouonoruun. [IpakTraeckas padbota
«V3yyeHne MeTo10B KJIIETOYHOM OMOJIOTHH
(xpomarorpadusi, anekrpodopes,

Qg depeHmaibHOe HEHTPU(YTrUpOBaHHUE,
[TLP)»

XUMHYECKUH COCTAB KJIIETKU

0.5

MuHepanbHbIe BEUIECTBA KIETKH, UX
Ouosornueckas poib

OpFaHI/I‘-ICCKI/IG BCIICCTBA KICTKHU — OCIKH.

JlaGoparopHas paborta «OOHapyxeHue
0EJIKOB ¢ TOMOIIBIO0 KAUeCTBEHHBIX
peaxkuuii»

CgoiicTBa, K1accupuKkanys U QyHKIUN
0emKoB

0.5




OpFElHPI‘ICCKPIG BC€IICCTBA KIICTKHU —

10
YTJIEBOABI

11 Opranuyeckue BelecTBa KJIETKH —

JIUTIAJTBI
Hyxneunnoseie kucnotsl. JIHK u PHK.

12 JlaGoparopHas pabota «MccnenoBanue 05
HYKJICMHOBBIX KUCIIOT, BBIJICICHHBIX U3
KJIETOK Pa3JIMYHbIX OPraHU3MOB

13 Ctpoenue u ¢pyukiuu ATO. [Ipyrue
Hykieozuarpugocharsr (HTD)

14 CexsennpoBanue [JHK. Metozs
T€HOMHKH, TPAHCKPUIITOMUKH, TIPOTEOMHKH

15 MeTo1bl CTPYKTYPHOM OHONOTHH

16 Tunel knetok. [Ipokapuorndeckas kierka
Ctpoenue 3yKapuOTHYECKON KIIETKH.

17 [IpakTuueckas pabora «M3yueHue cBONCTB 0.5
KJIETOYHOU MEMOpaHbI»

18 [ToBepXHOCTHBIN anmapar KJIETKH
OnHoMeMOpaHHbIE OPraHOU bl KIETKH.

19 [IpakTuueckas pabora «M3yuenue 05
JBYDKEHUS [IUTOIJIa3Mbl B PACTUTEIbHBIX
KJIETKax»

[TomyaBTOHOMHBIE OpraHOM/IbI KJIETKU:

20 MHUTOXOH/IPHH, TIIaCTH/bL. JIabopaTopHas 05
pabota «MccnenoBanue miIa3Moan3a u '
JIeTIIa3MOJIN3a B PACTUTENIBHBIX KIIETKAX)

21 HemeMmOpanHble opraHOU bl KJIIETKH

22 Crpoenuie U GyHKIUH g1pa




23

CpaBHUTENbHAS XapaKTEPUCTHKA KICTOK
aykapuort. JlabopaTopHas pabora
«M3y4eHune cTpoeHwHsI KIETOK Pa3InIHbBIX
OpPTraHUu3MOB»

0.5

24

25

26

ACCUMUIISITIVS ¥ TUCCUMIIISLINS — JIBE
CTOPOHBI MeTaboau3Ma. THrb oOMeHa
BemecTB. JlabopaTopHas pabora
«M3yveHune KaTaTuTHIECKONW aKTHBHOCTH
(depMeHTOB (Ha pUMepe aMuiIa3bl WIK
KaTasas3bl)»

DepMEHTAaTUBHBIN XApaKTEP PEaKLUi
KJIeTOYHOro MeTabonu3Ma. JlabopatopHas
pabota «3ydyenue pepMeHTaTUBHOTO
pacIIeIUIEeHHs IEPOKCHIa BOAOPOIA B
PACTUTENBbHBIX U )KUBOTHBIX KIETKAX»

benku-akTuBaTOphl U OEIKU-UHTUOUTOPDI

0.5

27
28

ABTOTpO(HBIN THIT 0OMEHA BEIIECTB

dorocunres

29

30

XemocuHTes. Jlaboparopnas pabota
«CpaBHEHHE ITPOLIECCOB (OTOCUHTE3A U
XEMOCHHTE3a)

AnaspoOHbIe Opranu3Mbl. Busl 6posxeHus.

JlaboparopHnas pabota «CpaBHEeHHUE
MIPOIIECCOB OPOXKEHUSI U JTBIXAHH S

0.5

31

AdpoOHBIE OPraHU3MBL. JTarbl
SHEPreTUYeCKOro ooMeHa

32

DHeprusi MeMOpPaHHOTO TpagueHTa
npoToHoB. Cunte3 AT®: pabora




npoToHHON AT®-cuHTa3bI

33 Peakiiuu MaTpudHOTO CHHTE3a
34 Tpanckpunuus — marpuynslii cuare3 PHK
35 Tpaucusus u e€ Tarbl
36 KoaupoBanue amunokucnor. Poib
pubocoM B OMOCHHTE3E OenKa
37 Opranuzanus reioMa y mpoKapuoT u
JyKapuoT
38 MounekynsipHble MEXaHU3MBbI SKCIIPECCHH
T€HOB Y 9YKapHoT
Bupycsl — BHekIIeTOUHBIE (HOPMBI KU3HU U
39 obnuraTHbIe Mapa3uThl. [IpakTuyeckas 0.5
pabota «Co3naHue Moelu BUpyca»
40 BupycHbie 3a001eBaHIS YeI0BEKa,
JKUBOTHBIX, PACTEHUI
41 HanotexHonoruu B OMOJIOTHH U MEIUIIIHE
42 JKU3HEeHHBIN UK KIETKU
43 Matpuunslii cunte3 JTHK
Xpomocomsl. JlabopaTopHas pabora
44 «M3yueHne XxpoMOCOM Ha TOTOBBIX 0.5
MUKpOTIpenaparax»
45 JleneHne KJICTKM — MHTO3
Tuns! kneTok. KapnokuHes u IUTOKUHES.
46 JlaGopaTtopHnas pabora «Habmronenue 05
MUTO3a B KJIETKaX KOHYMKa KOpelIKa JiyKa
(Ha rOTOBBIX MUKpOIIpenapaTax)»
47 Perynsiiust skKM3HEHHOTO ITUKJIIA KIETOK




48

OpranusMm Kak eIMHO€ LIEI0e

Txanu pacrenuid. JlJaboparopHas pabora

49 . - 0.5
«M3ydyenune TkaHel pacTeHUN
TkaHU )KUBOTHBIX M YEJIOBEKA.

50 JlaGopaTtopHas pabora «/3yueHue TKaHeu 0.5
KHBOTHBIX»
Opransl. Cucremsl opranos. Jlaboparopuas

51 pabota «/3y4ueHne opraHoB IBETKOBOT'O 0.5
pacTeHus»

52 Ornopa Tena opraHu3MoB

53 JIBukeHHne OpraHu3MOB

54 [Inutanue opraau3zMoB

55 [Turanne NO3BOHOYHBIX KUBOTHBIX.
[MumeBapuTenbHas cucTeMa yelloBeka

56 JlpIxaHue opraHu3MoB

57 JlpIxaHue Mo3BOHOYHBIX )KUBOTHBIX U
YeroBeKa

58 TpaHcnopT BelecTB y OpraHu3MoB

59 KpoBeHnocHas cucrema o3BOHOYHBIX
KUBOTHBIX U YEJIOBEKa

60 Boiaenenue y opranusmos

61 3amuTa y OpraHu3MoB

62 NMMmyHHas cucTema dyenoBeka

63 PazapaxxumocTs U perymsanus y
OpPTraHU3MOB

64 I'ymoparnbHast perynsius 1 9HI0KpHHHAS

CHUCTEMA XKUBOTHBIX U YEJIOBEKA




65

Dopmbl pa3MHOKEHHUSI OPTraHU3MOB

66
67

ITonoBsoe Pa3MHOKCHUC

Metios

68

I'amerorenes. OO6pa3zoBaHHe U pa3BUTHE
MOJIOBBIX KJIETOK. JIabopaTopHas pabora
«3yueHne CTPOCHUS MOJIOBBIX KJIETOK Ha
TOTOBBIX MUKpOIIpETapaTax»»

0.5

69

70

I/IHI[I/IBI/I)IyaJIBHOC Pa3BUTHUC OPIraHU3MOB —
OHTOI'CHEC3

3akJiaJika OpraHoB M TKaHEH U3
3apO/IBIIIEBHIX TUCTKOB

71

Poct Pa3BUTHUC  KUBOTHBIX.
JlaGopaTtopHnast pabota «BrlisiBieHHE
MPU3HAKOB CXOJCTBA 3apOIbIIIICH
MO3BOHOYHBIX KUBOTHBIX)

0.5

72

73

74

PasMHOXeHUE U pa3BUTHE PACTEHU.
JlabopaTtopHnas padora «CTpoeHHE OPraHoOB
Pa3MHOXEHHS BBICIINX PACTCHUN

I/ICTOpI/ISI CTAHOBJICHUS U Pa3BUTHA
TCHCTUKHN KaK HAYKH

OCHOBHBIE TIOHATHUS U CUMBOJIBI T€HETHUKH.
JlaGoparopHas pabota «/{pozoduiia kak
00BEKT FeHETUUECKUX UCCIICIOBAHUI

0.5

0.5

75

3aKOHOMEPHOCTH Haclle0BaHMsI
MpU3HAaKOB. MOHOTHOpHIHOE
ckpeuBanue. [Ipaktuueckas pabota
"H3yueHue pe3ynbTaToB MOHOTHOPUHOTO
CKpeLIMBaHus y Apo30duisr"

0.5




HI/ITOHOFI/I‘IGCKI/IG OCHOBBEI MOHOI‘I/I6pI/II[HOI‘O

76 1
CKpEIIMBAaHUSA
77 AHanusupytouiee ckpeuiuBanue. Hernomnnoe 1
JIOMUHUPOBaHHE
JuruGpunHoe ckpeniBaHue.
78 [TpakTuueckas pabota «3yueHue 1 05
Pe3yJIbTaTOB IUTHOPUIHOTO CKPEIINBAHUS '
y Ip030(pUIIBD»
79 HuTonornyeckue OCHOBBI JUTUOPUTHOTO 1
CKpEIIUBaHUS
80 CueruieHHOE HacJeI0OBaHNUE TIPU3HAKOB 1
81 XpOMOCOMHas TEOPHS HACIICICTBEHHOCTH 1
82 I'eneruka mosa 1
83 T'enoTun kak neJI0CTHAs CUCTEMA 1
84 I'eneTnyecknii KOHTPOJIb Pa3BUTHUSA 1
pacTeHUl, )KUBOTHBIX U YEIOBEKa
85 M3MeHunBOCTh TPU3HAKOB. Busl 1
U3MEHYHNBOCTHU
86 MonudukaonHas U3AMEHYHBOCTh 1
BapuanuvoHHBIN s U BapUallMOHHAs
KkpuBas. JJaboparopHas padota
g7 «HccnenoBanue 3aKOHOMEPHOCTEN 1 05
MOIU(PHUKAITMIOHHON H3MEHYMBOCTH. '
[TocTpoeHne BapuallmoHHOTO psizia U
BapUALIMOHHON KPUBOI»
88 I'eHOTHITMYECKAsT N3MEHUNBOCTb. 1
KoMOuHaTiBHasI ©3MEHYHUBOCTH
89 MyTarnmoHHas U3MEHYUBOCTb. 1 0.5




[IpakTuueckas pabora «MyTtanuu y
Jpo30¢g bl (Ha TOTOBBIX
MUKpOIIpenaparax)»

90

91

92

3aKOHOMEPHOCTH MYTAIlMOHHOIO IPOLecca.
OnureHeTvKa v SIUreHOMHUKa

['eneruka yenoseka. [IpakTuueckas pabota
«CocTraBneHue 1 aHalau3 POAOCIOBHON

MerTtoasl MEAUIIMHCKON NeHETUKHU

0.5

93

94

95

96

3HaueHne MEIUIINHCKON I'eHETUKH B
HpeI[OTBpaHIGHI/II/I H JICHCHHUH T'CHCTUYCCKUX
32001€BaHNI YETIOBEKA

OCHOBHBIE TIOHATHS CEJIEKIUU.
JlaboparopHas pabota «3ydyeHue copToB
KYJIbTYPHBIX PACTEHUN U TTOPOJ] TOMAITHUX
YKUBOTHBIX)

MeToab! ceaeKIIMOHHON paboThl.
JlaGopatopHas pabota «/3yueHne MeTo10B
CEJICKLIUH PACTCHUN»

JlocTr>KeHMs CeJIeKIMU PACTEHUN 1

KUBOTHBIX. [IpakTHyeckas pabora
«IIpuBUBKa pacTeHUI»

0.5

0.5

97

CoxpaHeHue, U3y4eHHe U UCIOJIb30BaHNE
TeHETUYECKUX PECYPCOB

98

BuoTexHonorus Kak Hayka u OTpacib
npousBoacTBa. [IpakTryeckas padbora
«3yueHne 06beKTOB OMOTEXHOIOTHI

0.5

99

OCHOBHbBIC HANPaBJICHUS] CHHTETHYECKON
OHoJIOruun




100 XpoMOCOMHas M TeHHAsI MH)KEHEPUs

101 Menunuackue OMOTEXHOIOTUN
PesepsHbiit ypok. [ToBTOpeHue,
102 . 1
0000111eHHEe, CUCTEMATH3als 3HAHUH
OBLIEE KOJIMYECTBO YACOB I10 102 135

[NPOTPAMME




11 KIIACC

KosaunyecTBo 4acoB JJIeKTPOHHBbIE
Ne ara ugposbie
n/n Tema ypoka Bcero Konrpoanneie  TIpaxTuieckue fI[Sy‘ICHl/Iﬂ :)Iﬁl?zs;osaTenbnme
padoThI padoTsbI pecypes!
1 OpodmoniionHast Teopust Y. JlapsuHa 1
5 JIBM>KyIIME CHITIBI SBOJIFOIMU BUAOB 1O Y. 1
JapBuny
3 Bbopn0Oa 3a cyiiecTBoBaHMEe, €CTECTBEHHbIIN 1
1 UCKYCCTBEHHBII 0TOOD
4 ®opMUpOBaHUE CUHTETUYECKON TeOpUHn 1
HBOJIIOLIMH
5 DTarbl HBOIIOIIMOHHOTO MPOIecca: 1
MUKPOIBOJIIOIHS 1 MaKPOIBOJTFOIIHS
5 [Momymnsimus — sneMeHTapHas eAMHULIA 1
HBOJIIOIIH
3aKOH reHeTHYecKoro paBHoBecus Jx.
7 Xapau, B. BaitnOepra. JlabopatopHas 1 05
pabota «BpIsiBIEHNE U3MEHYUBOCTH Y '
oco0eill 0HOTO BHUJIa»
8 DneMeHTapHbIe GaKTOPHI IBOTIOIUN 1
9 Dddext ocHoBarens. dpdext 1
OYTBIJIOYHOTO TOPJIBIIIKA
10 Murpauuu. M30n0muu nonmyssuuii: 1
reorpaduueckas, Ouonormueckas
11 EctectBeHHbI 0TOOp — HanpaBIISIOLINI 1

(hakTOp IBOTFOITUHN




12

[TosoBoit oTOOP

13

[TpucnocoOIeHHOCTh OPraHU3MOB Kak
pe3yabTaT MHUKPOIBOIIOIHH.
Jlaboparopuas padota «3yueHue
apoMop(h030B ¥ HINOAAANITAIIUHN Y
pacTeHUH U KUBOTHBIX)»

0.5

14

[Tpumeps! npucnocodaeHU Y OpraHu3MOoB:

MopdosiorHuecKue, PU3N0IOTHIECKUE,
OHMOXMMUYECKHUE, ITIOBEICHUYECKHUE.
Jlaboparopnast pabora «IIpucnocodnenus
OpPraHnu3MoOB U UX OTHOCHUTCJIbHAA
1eJIECO00Pa3HOCThY

0.5

15

16

Bun, ero kpurepuu u CTpykTypa.
Jlaboparopnas pabota «CpaBHEHUE BUOB
110 MOP(OJIOTHIECKOMY KPUTEPHIO»

Crpykrypa BUIA

0.5

17

BunoobpazoBanue kak pe3yabTaT
MHUKPOIBOJIOLUU

18

19

CBs3b MHKPOI3BOJJIIOLNWHA U SITUACMHUOJIOT U

MaKpOSBOJ'IIOI_II/ISI. ITaneonTomoru4eckue
MCTOAbI U3Y4YCHUA 3BOJIFOIUN

20

buoreorpaduueckre MeTOIbI H3yUCHUS
ABOJIIOLIMU

21

OMOpPHOTOTHYECKHE U CPAaBHUTEIHHO-
Mopdonoruueckre MeTo1bl U3y4eHHs
ABOJTIOIIAA

22

MOJ'ICKy.TIHpHO-FCHCTI/I‘-ICCKI/IG,
OMOXMMHUYECKUE U MaTEMaTHUECKUE




MCTOABI U3Y4YCHUA 3BOJIIOIUN

23 OO61mue 3aKOHOMEPHOCTH BOJTIOIIUH
24 AnanTtuBHas paguanus. HepaBHOMepHOCTB
TEMIIOB 3BOJIIOLIMU
o5 HayuHble rUTIOTE3bI POUCX 0K ICHUS
JKM3HHU Ha 3emiie
26 JloHay4yHBIC PECTABICHUS O 3aPOKICHUN
JKH3HHU
97 OCHOBHBIE 3TaIlbl HEOPraHUIECKON
SBOJIIOLIUU
28 ['umoTe3sl 3apOKACHNUS )KU3HU
UcTopus 3emau 1 MeTO/IbI €€ U3YUCHHUS.
29 Jlaboparopunas pabota «3yueHue u 05
OTHMCaHNE UCKOMAEMbIX OCTaTKOB JIPEBHUX
OpPTaHHU3MOB»
30 Hauanpnbie 3Tansl oprannyecKkoin
SBOJIIOIUN
31 DBOJIOIUS DYKAPUOT
OCHOBHBIC 3Tambl 3BOJIOLHU
39 pacturensHoro Mupa. [Ipaktudeckas 05
pabota «3ydyenne ocoOeHHOCTEH '
CTPOCHHS PACTCHHUH Pa3HBIX OT/IEIIOB)
33 OCHOBHBIC 3Talbl 3BOJIIOLHMH KUBOTHOI'O
MUpa
DBOJIOLHS KUBOTHBIX. [IpakTrueckas
34 pabota «/3ydeHne ocoOeHHOCTEH 0.5
CTPOEHHSI TTO3BOHOYHBIX KHBOTHBIX)
35 Pa3BuTHe u3HM Ha 3eMIie 10 3paM U




nepuojam

MaccoBbie BbIMHUPAHUSA — DKOJIOTHYCCKHUC

36 KPHU3HCHI POIIIIOTO

37 CoBpeMEHHBIN SKOJIOTUYECKUH KPU3HUC, €TO
0COOEHHOCTH

38 CoBpeMeHHas CUCTEMa OPTaHUYECKOTO
MPOIILIOTO

39 OCHOBHBIE CHCTEMAaTUYECKUE TPYIIIBI
OpPTraHHU3MOB

40 AHTPOIOJIOTHS — HayKa O YeJOBEeKe

41 Pa3BuTue npencraBienuii o
MTPOUCXOXKICHUH YEIIOBEKA
MecTo yenoBeka B CUCTEME
opranuueckoro mupa. JlabopatopHas

42 pabota «/3ydenne ocoOeHHOCTEH 0.5
CTPOCHMSI CKEJIeTa YeJI0BEKa, CBSI3aHHBIX C
MIPSIMOX OKICHHEM»

43 JIBM>KyIIMe CUiIbl aHTPOTIOreHE3a

44 CooTHotIeHne OMOJIOTMYECKUX U
COIMATILHBIX (PaKTOPOB B AHTPOTIOTCHE3E

45 OcCHOBHBIE CTaIUU AaHTPOTIOT€HE3a

46 [Taneorenerrka u NajeoreHOMHUKa

47 DBOJTIONHS COBPEMEHHOTO YeJIOBEKa
UYenoseueckue pachl. [IpakTrueckas

48 pabota «M3ydeHHe SIKOIOTHUECKUX 0.5
aJanTanui 4eI0BeKa

49 MeXTUCITUTUTHHAPHBIC METO,TBI

AHTPONOJIOTUH




50 3apokeHUE U Pa3BUTHE IKOJIOTUN 1
Metonsl skonorun. JlabopaTtopHas paborta

o1 «M3ydyeHre METOI0B IKOJIOTMYECKUX 1 0.5
HCCIIEOBAHUI»

59 3Ha4YeHHE 3KOJIOTMYECKUX 3HAHUM IS 1
YeloBeKa

53 Okonorndyeckue GaKTopsl 1
Abuornyeckue paktopbl. CBET Kak

54 skosiormueckuid pakrop. JlabopaTopHas 1 05
pabota «BblsiBIeHHE TPUCTIOCOOIEHUI '
OPTaHU3MOB K BIIUSTHUIO CBETa
Abunortnyeckue pakropsl. Temmneparypa
KaK 9KOJIOTUYECKHI pakTop.

55 Jlaboparopnast pabota «BrisiBieHne 1 0.5
MPHUCIIOCOOTICHUI OPTaHU3MOB K BITUSTHHIO
TeMIIepaTypbi»
AbuoTtnueckue pakropsl. BiraxxHOCTh Kak

56 sKosioruueckuit gpaxrop. JlaboparopHas 1 05
pabota «AHATOMHUYECKHE OCOOEHHOCTH '
pacTeHuil U3 pa3HbIX MECT OOUTaHUS»

57 Cpenpl 0OuTaHUs OPraHU3MOB 1

58 Bronornveckne puTMsl 1

59 XKuznennsie GopMbl OpraHu3MOB 1

60 buotnueckue GakTopsr 1
3HaueHue OMOTUYECKHUX B3aUMOACHCTBHIA

61 JUIsl CYIIECTBOBAHMS OPraHU3MOB B cpeJie 1
oOuTanus

62 DKOJIOTUYECKHE XapaAKTEPUCTUKU 1




JU0)14"A1200050%¢

OCHOBHBIE TTOKa3aTeIIN TOMyJIAIUN

63 YHUCIIEHHOCTb, TUIOTHOCTh, BO3PACTHAS U
MOJIOBAsi CTPYKTypa
OCHOBHBIE TIOKA3aTEIH MO YJISIIHH:

64 POXIaeMOCTh, IPUPOCT, TEMI POCTa,
CMEPTHOCTh, MUTPAIIUU

65 DKOJIOTUYECKAst CTPYKTYPA OIS IIHH

66 JlnHaMuKa TONYJISIINAN ¥ €€ perysnus

67 KpuBsie pocta YnMCIIEHHOCTH MOMYJISIINH.
KpuBbie BEDKHUBaHHS
DKoJIoTHYecKasi HuIla BUa.

68 Jlaboparopnas padota «IIpucrnocobnenus 0.5
CEMSIH PACTCHHH K PaCCEIICHUIOY

69 Bun kak cucrema nmomyssiuit

70 3aKOHOMEPHOCTH MOBEJCHUS U MUTPALIAN
KUBOTHBIX

71 Co00111€CTBO OpraHu3MOB — OHOIIEHO3

72 DKocucTeMa Kak OTKpPBITasi cUcTeMa

73 KpyroBopot BemecTB 1 MOTOK SHEPTHUH B
IKOCHCTEME

74 OcHOBHbBIE TOKA3aTENN IKOCUCTEMBI

75 DKOJIOTHYECKUE TTUPAMUJIBI

76 W3MmeHeHus coo0IIecTB — CYKIICCCHH

77 [TpupoaHbIe 3KOCUCTEMBI. DKOCUCTEMBI
03€ep U peK. DKOCHCTEMbI MOPEi U OKEaHOB

78 [IpupoHbIE S5KOCUCTEMBI. DKOCUCTEMBI




TYHJAP, JIECOB, CTEIIEH, ITYCTHIHb

79 AHTPOTIOTEHHBIE YKOCUCTEMBI

80 Ypboakocucremsl. [IpakTudeckast pabora 05
«3yuenne u onrcanue ypoosKOCUCTEMBI» '
3aKOHOMEPHOCTH (HOPMUPOBAHHS

81 OCHOBHBIX B3aMMOJICHUCTBUI OPraHU3MOB B
HKOCUCTEMAX
MexaHu3Mbl BO3JICHCTBYS 3arpsi3HEHU N

82 pa3HBIX TUTIOB Ha CYOOpPraHW3MEHHOM,
OpTaHU3MEHHOM, MOMYJISIIUOHHOM U
KOCHCTEMHOM YPOBHSIX

83 buocdepa — obmemianerapHas 06009Ka
3emnn

84 VYuenue B. U. Bepnanckoro o 6uocdepe

85 3aKOHOMEPHOCTH CYIIECTBOBAHUS
ouochepsl

86 KpyroBopotsl BemiecTB u
OMOTeOXUMHUECKUE IIUKIIbI

87 3oHanbHOCTH Onochepsl. OCHOBHBIE
OMOMBI CyIIN

88 YcroitunBocTs 6uoCheps

89 DKOJIOTHYECKHE KPU3UCHI U UX TPUUHHBI

90 Bo3zaeiicTBue yenoBeka Ha 6uochepy

01 AHTpPONOr€HHOE BO3/ICUCTBHE HA
PaCTUTENBbHBIN U )KUBOTHBIN MU

92 Oxpana mpupoabI

93 OCHOBHbBIE IPUHIIUIIBI YCTOHYUBOTO




Pa3BUTHA YCIIOBCUYCCTBA U ITPUPOIbL

PaI_[I/IOHaJ'IBHOG MMpUPOIOITIOJIb30BAHUC U

94 COXpaHEHHE OMOJIOTHIECKOTO 1
pa3zHooOpa3us 3eMiaun

95 Q§06meHHe 1o TemMe «MHUKPOIBOIOLHUS U 1
e€ pe3ysIbTaThD»

96 Q§06meHHe 1o TeMe «MaKkpo3BOJIIOLUS U 1
e€ pe3ysIbTaThl»

97 O6o06menne no Teme «IIpoucxoxaenue u 1
pa3BUTHE )XKU3HU Ha 3eMiIie)

08 Oo6o06menue no Teme «IIpoucxoxacHue 1
YeJI0BEKa — aHTPOTIOTCHE3)

99 O06006mIeHne 1o TeMe «DKOJIOTHS — HayKa O 1
B3aMMOOTHOIICHHSX OPTaHH3MOBY

100 O600menue mo Teme «OpraHu3Mbl U cpeia 1
oOuTaHUSN

101 O606meHIEe o TeMe «DKOJIOTUS BUIOB U 1
TIOTTYJISIIIH I

102 O600menue mo teme «buocdepa — 1
rJI00abHast IKOCUCTEMAY)

OBUIEE KOJIMYECTBO YACOB I10 102 75

[TPO'PAMME







YYEBHO-METOINYECKOE OBECIHHEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

* buonorus. buonorudyeckue cCUCTEMBI M IPOLIECCHI; YIIyOaeHHOe o0ydenue, 10
kiacc/ Tepemos A.B., [letpocosa P.A. O01ecTBO ¢ OrpaHHYeHHOMN
otBeTcTBeHHOCTHIO « 1O MHEMO3IHA»

* buosorus. buonorndyeckre CUCTEMBI U IPOLIECCHI; YIIyOaeHHOEe oOydeHue, 11
kiacc/ Tepemos A.B., [TerpocoBa P.A. OGmiecTBO ¢ OrpaHuYeHHOM
oTBeTcTBeHHOCThIO « 1Ol MHEMO3MNHA»
buonorus / [laceunux B.B., Kamenckuit A.A., Pyomos A.M. u apyrue /Ilox pen.
[Taceunuka B.B., Akunonepnoe o0mectso «M3aarenbctBo «lIpocBemienne»

* buonorus, 10-11 knaccsl/ Aaapeesa H.JI., OO1iecTBO ¢ orpaHu4eHHOM
oTBeTCTBeHHOCTHIO « 1Ol MHEMO3MHA»

* buonorus, 10-11 knaccsl/ 3axapoB B.b., Pomanosa H.I., 3axaposa E.T.; nox
penakmueit Kpukcynosa E.A., O01mecTBo ¢ orpaHiYe€HHON OTBETCTBEHHOCTHIO
«Pycckoe cnoBo - yueOHUK»

* buonorwus, 10-11 xnacces/ Baxpymes A.A., bypckuii O.B., Paytunan A.C.,
Ponuonoga E.W., Pozanos M.H., O6111ecTBO C OrpaHUYEHHON OTBETCTBEHHOCTHIO
«bamnacc»

* buonorus, 11 knacc/ benses [1.K., bopoaun I1.M., Ipimmui I'.M. u apyrue;
nox penakiuei bensesa J[.K., pmvmmuna I'.M., AkiinonepHoe o0IIecTBoO
«M3parenscTBO «IIpocBeenuey

* buonorus, 11 knacc/ Kamenckuit A.A., Kacnepckas E.K., Cuornazor B.I.,



AxrmonepHoe o6miectBo «M3narensctBo «IIpocsernieHuey

* buonorus, 11 knacc/ [Taceunuk B.B., Kamenckuit A.A., Pyorios A.M. u apyrue
/Tlon pex. Ilaceunuka B.B., Aknnonepnoe obiectBo «M3aaTenscTBO
«IIpocBenienue»

* buonorwus, 11 kmace/ Ilonomapéra 1.H., Kopaunosa O.A., Jlomwimaa T.E. n
npyrue; non penakiueit [loromapépoit M.H., O01iecTBO ¢ orpaHndeHHON
orBeTcTBEHHOCTHIO M3narensckuii nentp «BEHTAHA-I'PA®»; AkunonepHoe
obmectBo «M3narensctBO «IIpocBemienue

* buonorus. buonorndyeckue cuctemsl u nporieccel, 11 knace/ Tepemos A.B.,
[Terpocosa P.A., O6111ecTBO ¢ OTpaHUYEHHON OTBETCTBEHHOCTHIO «I31aTENbCTBO
BJIAJZIOC»; OO0111ecTBO ¢ OrpaHMYEHHON OTBETCTBEHHOCTHIO «31aTebCKuid
uentp BJIAJIOC»

* buonorus. O6mas ouosnorus, 10 knacc/ Cusornazos B.U., Aradponosa 1.b.,
3axapoBa E.T., O0611ecTBO ¢ OrpaHMUYE€HHON OTBETCTBEHHOCTHIO «JIPODAY;

AxktmonepHoe o6miectBo «M3narensctBo «IIpocserienuey

METO/INYECKHUE MATEPUAJIBI U151 YUUTEJISA
[Toypounsie pa3padotku.(Ilaceunuk B. B., [lIseros I'. I'., Epumona T. M.) ...

Kuacc: 10, 11. Ilpeamer: buosnorus



MeTtoauueckoe mocodue moAroTOBICHO K U3AaHHOMY B cooTBeTcTBUU ¢ DI'OC

yueoHuky A. A. Kamenckoro, E. A. KpukcyHnosa, B. B. [Taceunuka «buonorus

HUDPPOBBIE OBPASOBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
HUHTEPHET

https://resh.edu.ru/

https://skysmart.ru/

bu6anoreka IJOK
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